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 Based on studies from high-income countries, there are disparities in use of contraceptives and 
maternal health services between women with and without disabilities. However, extensive, quantitative 
studies have not been conducted in low-income countries. India, in particular, has a dearth of quantitative 
analysis of reproductive and maternal healthcare use among women with disabilities. The objective of this 
dissertation was to use secondary data from India to assess differences in contraceptive and maternal 
healthcare use between women with and without disabilities in Rajasthan, India. Both papers included in 
this dissertation use data from the Annual Health Survey baseline wave, which was collected in 2010-
2011. 
 In the first paper, use of modern contraceptives by women with and without disabilities were 
assessed. Modern contraceptives include: pills, IUDs, implants, condoms, diaphragms, spermicides, 
female sterilization, male sterilization, and the lactational amenorrhea method. Additional analyses were 
conducted specifically looking at difference in female sterilization use among women who reported using 
a modern form of contraception. This is because women with disabilities have historically been sterilized 
as a result of eugenics and other discriminatory policies and there are studies showing sterilization rates 
are still higher among women with disabilities in a number of high-income countries. The analyses were 
conducted on a sample of 238,240 ever-married women between the ages of 15 and 49 years. Logistic 
regression models were used for analysis in this paper. Women with disabilities were less likely to report 
use of all modern forms of contraceptives. There was no significant relationship between disability and 
female sterilization. Additional models were developed stratified based on residence (rural or urban) and 
age of the women (under 30 or over 30). In the residence stratified models, rural women with disabilities 
had a significantly lower odds of reporting modern contraceptive use while there was no significant 
difference in use among urban women. When stratified based on age, there was no significant difference 
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in modern contraceptive use among women over 30 based on disability, but among women under 30, 
women with disabilities had lower odds of modern contraceptive use. When assessing female 
sterilization, there were no significant differences between women with and without disabilities in either 
the over 30 or under 30 years of age models. Urban women with disabilities had a higher odds of 
reporting female sterilization than urban women without disabilities, but there was no significant difference 
between rural women with and without disabilities. 
The second paper used the Annual Health Survey to analyze use of maternal health services by 
women with disabilities compared to women without disabilities. This included a sample of 141,983 
women aged 15-49 who had given birth between 2007 and 2009. Logistic regression models were used 
for these analyses. Women with disabilities were less likely to report attending three or more antenatal 
care visits, which was the minimum recommended number by the Indian government at the time of the 
survey. Disability was not significantly associated with skilled delivery or receiving postnatal care within 48 
hours. Additional models were developed stratified based on residence (rural versus urban) and birth 
order (first birth versus later birth). In the residence stratified models, rural women with disabilities 
reported a lower odds of antenatal care use while urban women with disabilities had no significant 
different in antenatal care use. Stratification based on birth order had no effect on antenatal care use. 
There were no significant differences in use of skilled delivery in either the residence or birth order 
stratified models. While residence did not have an impact on the significance of the relationship between 
disability and postnatal care, women with disabilities who were experiencing their first birth had higher 
odds of reporting postnatal care use within 48 hours of their birth. 
Additional research is needed to determine use of contraceptives maternal health services among 
women with disabilities in India. Analysis by disability type would be particularly important to determine if 
there is differential use of these services based on type of disability. Disability should be included as a 
variable in more public health surveys, including reproductive health and maternal health surveys like the 
National Family Health Survey in India. Because of a lack of data regarding the timing of the disability, it 
is impossible to determine causality as it is unknown if the disability occurred before or after the women 
began accessing reproductive health services. Recent disability rights policies include the right to 
reproductive health services, and these rights need to be protected and these policies fully implemented. 
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Reproductive health programs should be assessed to determine whether or not they are accessible to 
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CHAPTER 1: BACKGROUND 
Disability is an important but under-researched topic in the field of public health. While it is 
estimate that between 1 in 8 and 1 in 7 people are living with some form of disability worldwide (World 
Health Organization & World Bank, 2011), discussions of disability are rare in public health programs and 
policies. This is a major oversight in the field, which needs to be addressed. In addition, when disability is 
included in public health conversations, the focus is generally on prevention of disability or treatment and 
management of childhood disability. While these are important topics, there are individuals who already 
have disabilities living all over the world, and they have specific medical, social, and economic needs 
(Lollar & Crews, 2003). Most of them cannot be “cured” or “made normal”, and therefore accommodations 
and design changes need to be made to ensure equitable access to everything from medical care to 
schools to businesses (Anderson & Kitchin, 2000a; Job Accommodation Network, 2010; Ralabate, 2011). 
Developing processes for receiving accommodations is an area that can be addressed via public health, 
particularly when discussing access to medical care (Griffen & Havercamp, 2021). This includes access 
to reproductive health. While many cultures see people with disabilities (PWD) as non-sexual and not in 
need of reproductive health services, that is not the case (Saravanabhavan & Saravanabhavan, 2001). 
PWD need contraceptives, maternal health care, and sexuality educations as much as everyone else, but 
the evidence suggests they do not have equal access to these services (Carew et al., 2017; Casebolt, 
2020). This dissertation attempts to address some of these gaps in the Indian context. 
Definitions of Disability and International Statistics 
Researching disability is a complicated endeavor because there are multiple definitions of 
disability available through a variety of sources. What is considered a disability changes depending on 
which definition is applied (Kostanjsek et al., 2013; Me & Mbogoni, 2006). For example, in South Africa 
HIV is legally classified as a disability for the purpose of receiving government disability benefits 
(Booysen, 2004). However, this is not the case in other countries where HIV has a less significant impact 
 2 
on the population and health system, like India (Social Statistics Division, 2017). These differing national 
definitions of disability make data collection and cross-country comparisons difficult. 
The WHO Definition of Disability 
In an attempt to create more standardized definitions of disability, the World Health Organization 
(WHO) created the International Classification of Functioning, Disability and Health (ICF). This 
classification system works in conjunction with the International Statistical Classification of Diseases and 
Related Health Problems (ICD). The ICD describes diagnoses and diseases, while the ICF is a 
classification of the health components of functioning and disability (World Health Organization, 2002). 
The ICF is intended to be used at the individual level for assessment of a patient’s functioning and 
development of a treatment plan, at the institutional level to develop resources and improve quality of 
care for people with disabilities (PWD), and at the societal level for creation of policy and environmental 
analysis of accessibility (World Health Organization, 2002). 
The ICF defines three different levels of functioning related to health conditions: impairments, 
activity limitations, and participation restrictions. Deviations of the body, physically and psychologically, 
from what is considered “normal” impact the function of an individual. These different functional abilities 
can lead to impairments, or “problems in body function or structure such as a significant deviation or loss” 
(World Health Organization, 2002). These impairments can in turn impact a person’s ability to perform 
specific activities, in particular activities of daily living. These are referred to in the ICF as activity 
limitations. Impairments can also reduce a person’s ability to participate in the greater society, generally 
as a result of stigma, stereotypes, and lack of accessibility. These are known as participation restrictions 
(World Health Organization, 2002). A diagram of the ICF model can be seen below in Figure 1. The ICF is 
used as the basis for many WHO studies and data collection processes, including the World Report on 
Disability, and with its inclusion of environmental and contextual factors, employs the social model of 
disability (Shakespeare, 2017) to be discussed in the theory section of this paper. 
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Figure 1: International Classification of Function (World Health Organization, 2002)  
International Disability Statistics 
International estimates of the proportion of PWD vary depending on the operationalization of 
disability during data collection. The World Health Survey estimates 785 million persons 15 years and 
older, or 15.6% of the population of adults, are currently living with a disability (World Health Organization 
& World Bank, 2011). The Global Burden of Disease report includes children in its estimate, which is 
higher at 975 million persons, or 19.4% of the population (Institute for Health Metrics and Evaluation, 
2018). Based on data from these sources and others, the World Health Organization estimates that over 
a billion people, or 20% of the population of the world in 2010, are living with a disability. It is estimated 
that 80% of PWD are currently residing in low-and-middle-income countries (LMICs) (World Health 
Organization & World Bank, 2011). Experts assert these numbers will continue to grow in the future due 
to increases in chronic health conditions, an aging population in many high-income countries, the impacts 
of environmental change and intensifying natural disasters, continuing conflict in many regions, and the 
negative effects of poor diet and higher rates of substance abuse (Groce, 2018a; Kuper & Heydt, 2019; 
World Health Organization & World Bank, 2011). COVID-19 is also estimated to have long term impacts 
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on disability prevalence. Studies have begun to analyze the potential effects of COVID-19 on a variety of 
chronic conditions. For example, neurologists hypothesize that the effect of COVID-19 on the neurological 
system will increase the risk of cognitive decline over time and development of conditions like Alzheimer’s 
and Dementia (Heneka et al., 2020). It is also likely there will be long term effects on pulmonary and 
cardiological functioning, which could require additional assistive devices and support services (Fraser, 
2020). 
There are many factors that impact the ability of PWD to participate in general society. In many 
settings, policies and standards do not exist to support the rights of PWD, and when they do exist, they 
are often not enforced (Baylies, 2002). Negative attitudes and stereotypes regarding disability create 
prejudice and limit the ability of PWD to be accepted by their communities (Fine & Asch, 1988; 
Rohwerder, 2018; Susman, 1994; Watson & Larson, 2006). Services to assist PWD, such as medical 
rehabilitation and assistive devices, are often unavailable where they are needed most (Mitchell et al., 
1993; Neri & Kroll, 2003). Health care providers are not adequately trained to provide services to PWD 
(Hanass-Hancock & Alli, 2015; Kuper & Heydt, 2019), and as a result PWD are four times more likely to 
receive poor treatment from their medical provider and three times more likely to be denied health 
services (World Health Organization & World Bank, 2011). Funding for support programs for PWD is 
inadequate in most settings (Kuper & Heydt, 2019; World Health Organization & World Bank, 2011). The 
built environment (Gray et al., 2003; Thomas, 1992), transportation systems (Ferrari et al., 2014), and 
information are inaccessible to people with a variety of disabilities (World Health Organization & World 
Bank, 2011). PWD are not included in the process of making decisions about policies and programs that 
will impact their lives (Baylies, 2002). There is also a lack of sufficient data to be able to develop effective 
programs and policies to assist PWD (World Health Organization & World Bank, 2011). 
The factors listed above create an environment that disadvantages PWD. This leads to many 
inequities and disparities among PWD. PWD have poorer health outcomes than the general population, 
including health issues that would not be caused directly by their condition (Kuper & Heydt, 2019). They 
are less likely to have received education when they are children (Bines & Lei, 2011). As a result, they 
are less likely to have the necessary qualifications for employment, decreasing their economic 
independence and increasing their chances of living in poverty (Batavia & Beaulaurier, 2001; Cross, 
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2013; S. Mitra et al., 2013). Lack of economic and physical independence can also create a scenario 
where PWD rely on others to meet their daily needs. This can include family members, friends, welfare 
services, and institutions of care. Their reliance on these services decreases their ability to be active 
citizens in their communities and increases their isolation from the general public (Cross, 2013; Fiorati & 
Elui, 2014; World Health Organization & World Bank, 2011). 
Indian Definition of Disability 
In contrast to the ICF, India defines disability through specific health issues. The Persons with 
Disabilities Act, 1995 outlined seven specific conditions that the government would consider disabilities: 
blindness, low vision, leprosy (cured), hearing impairment, locomotor disability, “mental retardation”, and 
mental illness (The Persons with Disabilities (Equal Opportunities, Protection of Rights and Future 
Participation) Act, 1995, 1996). However, the Rights of Persons with Disabilities (RWPD) Act, 2016 
dramatically expanded the health issues and functional limitations the Indian government would define as 
disabilities. The RWPD Act classifies disabilities into eight categories: locomotor disability, visual 
impairment, hearing impairment, speech and language disability, intellectual disability, mental behavior, 
disability due to chronic health issues, and multiple disabilities. Locomotor disabilities include: leprosy 
(cured), cerebral palsy, dwarfism, muscular dystrophy, acid attack victims, and other locomotor 
disabilities. Visual impairments are defined by blindness and low vision. Deaf and hard-of-hearing 
individuals are both included in the hearing impairment category. Speech and language disabilities are 
caused by organic and/or neurological impairments. Intellectual impairments include general learning 
limitations, specific learning disabilities, and autism spectrum disorder. Mental illness is under the 
classification of mental behavior. Chronic medical conditions causing disabilities include: multiple 
sclerosis, Parkinson’s disease, hemophilia, thalassemia, and sickle cell disease. The classification 
“Multiple disabilities” is defined as any combination of the above listed disabilities (The Rights of Persons 
with Disabilities Act, 2016). This definition of disability using diagnosis with specific impairments and 
health issues is based on the medical model of disability (Rao et al., 2016), which will be discussed later. 
Indian Disability Statistics 
The most recent population level data on disability in India were collected through the Indian 
census in 2011. According to the 2011 census, there were 26.8 million PWD living in India, which was 
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2.21% of the total population of India (Social Statistics Division, 2017). However, the writers of the report 
pointed out the census relies on self-reporting of disability status, and therefore it is possible that these 
numbers are not capturing the actual proportion of the population with a disability in India. This is because 
of the stigma associated with having a disability in the context of Indian culture (Social Statistics Division, 
2017). Disability advocates agree with these assertions and believe the Census and other statistical 
surveys of the disabled population in India underestimate its prevalence. Based on data they have 
collected independently and interviews with PWD throughout India, these advocates believe the 
prevalence of disability is much higher than it appears in the Census data. Advocates also believe the 
definition of disability used by the Indian government is too narrow. Whenever new conditions are added 
to the definition of disability, the prevalence recorded by surveys also increases. Advocates would like to 
see more conditions included in this definition (Ghai, 2015; Ghosh, 2016b; Mehrotra, 2011).  
In the 2011 Census data, a slightly larger proportion of PWD were male. PWD are not evenly 
distributed across all states. Also, most PWD in India are teenagers and young adults. Over 71% of 
households containing a person with a disability were in rural areas (Social Statistics Division, 2017), 
compared to 68.9% of Indian households living in rural areas (Government of India, 2011). Over 40% of 
PWD in India reported being illiterate (Social Statistics Division, 2017), while 37% of the population of 
India reports illiteracy (Government of India, 2011). Only one-third of PWD reported having some form of 
employment, with half of the non-workers reporting being dependent on family members (Social Statistics 
Division, 2017). However, only 9.6% of adults reported unemployment in the 2011 Census (Government 
of India, 2011). Additional statistics from the 2011 Census can be found in Appendix A, Table 1. The 
National Statistical Survey 76th round, which took place in 2018, found similar statistics, with an estimated 
2.2% prevalence of disability. The National Statistical Survey does not include the full population of India 
(National Statistical Office, 2018). These findings are consistent with findings from PWD from around the 
world, who report lower rates of employment, lower rates of education, and higher rates of dependence 
on family (World Health Organization & World Bank, 2011). 
International Attitudes Regarding Disability and Reproductive Health 
The history of reproductive health and disability has been fraught with controversy and intricacy. 
PWD have long been seen by society at large as either completely asexual, and therefore without any 
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need for sexuality education or reproductive health services (Esmail et al., 2010; Kim, 2011; Milligan & 
Neufeldt, 2001; Tepper, 2000), or as sexual deviants, whose sexuality must be curtailed and controlled 
(Esmail et al., 2010; Joy Clarke, 2008; Susman, 1994). These seemingly antithetical stereotypes of 
sexuality among PWD have curtailed the accessibility of reproductive health services. 
In Western culture, PWD have historically been seen as unfortunate individuals in need of charity. 
This could be provided through direct donations or by supporting institutions set up to assist PWD (Orero 
& Tor-Carroggio, 2018). It was also commonly believed that disability was a result of a moral failing on the 
part of the person with a disability or a member of their family, generally a parent. The disability was a 
punishment placed on them by God as a way to deter them from continuing to sin and to warn others 
away from sinful behavior. This “moral model” of disability was the main way of addressing disabilities and 
interacting with PWD for centuries in most Western societies (Orero & Tor-Carroggio, 2018). When 
Western governments began colonizing the Global South, their definitions of disability and systems for 
addressing disability came with them. In many situations, these Western systems subsumed or eclipsed 
local systems for addressing disability, spreading the paternalistic “moral model” with its emphasis on 
charity around the world (Grench, 2012). 
Paternalistic attitudes towards PWD have created a social norm of treating PWD like children, 
creating a simulated extended childhood (Charlton, 1998). Because of the taboo of discussing sex and 
sexuality with children, this generates a situation where conversations about sex with PWD becomes 
equally unacceptable (Anderson & Kitchin, 2000b; Burke et al., 2017; Dean et al., 2017; Milligan & 
Neufeldt, 2001). As a result, adolescents and young adults with disabilities do not receive adequate 
sexuality education from accurate sources, and instead are forced to rely on peers, the internet, and the 
media for often inaccurate information (Addlakha, 2007; Cheng & Udry, 2002; Johns & Adnams, 2016; 
Kassa et al., 2016; Oladunni, 2012; Olaleye et al., 2007; Renzaho et al., 2017; Rusinga, 2012). The 
impact of this lack of information regarding sexuality continues into adulthood, including when accessing 
various reproductive health services. Women with disabilities (WWD) face a number of barriers when 
accessing contraceptives, including negative attitudes of providers, unsupportive family members, 
disapproving social norms, inaccessible transportation, excessive costs, inaccessible infrastructure, and 
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lack of provider education (Arulogun et al., 2013; Ayiga & Kigozi, 2016; Devine et al., 2017; Gartrell et al., 
2017; Grover, 2002; McCarthy, 2009; Ubido et al., 2002). 
These barriers are also common among WWD attempting to access antenatal care (ANC), 
delivery, and postnatal care (PNC) (Gichane et al., 2017; Greenwood & Wilkinson, 2013; Morrison et al., 
2014). However, when discussing delivery care, WWD expressed they were more likely than their peers 
to be referred to a tertiary level facility for delivery because the providers at their local facilities did not feel 
comfortable delivering an infant to a mother with a disability (Lee et al., 2015; Smith et al., 2004). This is 
further supported by interviews with reproductive health providers, who expressed a general lack of 
training regarding disability and reproductive health and rights. Some also exhibited discriminatory 
attitudes and stigmatizing beliefs regarding PWD and their right to sexuality (Devkota et al., 2017; Lee et 
al., 2015; Morrison et al., 2014; Smith et al., 2004). WWD are also more likely to experience sterilization 
because of a general belief they are less able to carry a pregnancy to term and take care of a child (Tilley 
et al., 2012; Waxman, 1994; Wu, McKee, Mckee, et al., 2017a). 
In addition to the history and beliefs presented above, there are several other myths that are 
common regarding disability. The first is that a disability is always a tragic occurrence, casting the person 
with the disability as a victim of circumstance. As a result, it is believed all PWD are upset about their 
condition and want to find a cure or solution. Additionally, all problems of PWD are assumed to be a direct 
result of their disability, regardless of evidence to the contrary. Disability is also assumed to be the main 
factor in forming identity among PWD (McColl & Bickenbach, 1998). 
Global Experiences of Women with Disabilities with Reproductive Health 
Qualitative studies have been conducted regarding the experiences of WWD when accessing 
reproductive health services. Local social norms in study locations around gender and beauty made many 
WWD feel as if they did not need reproductive health services because they viewed themselves as 
unattractive and unlikely to get married (Bremer et al., 2010; Carew et al., 2017; Greenwood & Wilkinson, 
2013; Lee et al., 2015; Rugoho & Maphosa, 2017; Smith et al., 2004). WWD reported low knowledge of 
sexuality and reproductive health services because of their lack of education, which limited perceived 
need for reproductive healthcare (Bremer et al., 2010; Carew et al., 2017; Greenwood & Wilkinson, 2013; 
Rugoho & Maphosa, 2017). Studies in Nepal, the Philippines, and Ghana conducted in-depth interviews 
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with WWD and reproductive health providers (nurse midwives, community health workers, and doctors). 
The Nepal and Philippines studies drew their samples from participants in specific interventions in the 
geographic area where the studies took place. The Nepal study included women age 20-35 who had 
recently given birth (Devkota et al., 2017). Information on the ages of the participants was not available 
for the study in the Philippines (Lee et al., 2015). The Ghana study is a part of a larger study on maternal 
health where communities were randomly selected for inclusion. WWD ages 19-38 were purposively 
selected to ensure representation of a variety of disabilities (Ganle et al., 2016). These studies found the 
providers were not adequately trained on how to provide care to WWD or the human rights of this 
population (Devkota et al., 2017; Ganle et al., 2016; Lee et al., 2015; Morrison et al., 2014). WWD 
interviewed in the Philippines, Nepal, Zambia, South Africa, Ghana, and Zimbabwe all reported 
mistreatment by reproductive health providers resulting from a lack of awareness and empathy (Devkota 
et al., 2017; Ganle et al., 2016; Gichane et al., 2017; Lee et al., 2015; Rugoho & Maphosa, 2017; Smith et 
al., 2004). 
There are some general barriers reported by WWD when discussing access to health care of any 
kind. One concern is availability of transportation. Public transit systems are generally inaccessible, 
forcing WWD to rely on private transportation. This increases the cost of visiting a health facility (Bremer 
et al., 2010; Ganle et al., 2016; Gichane et al., 2017; Smith et al., 2004). Once the women arrive at the 
facilities, inaccessible infrastructure is a barrier. This is particularly true for women with physical 
disabilities, for whom stairs, non-adjustable exam tables, and insufficient toilets all limit their ability to use 
services (Bremer et al., 2010; Carew et al., 2017; Devine et al., 2017; Ganle et al., 2016; Rugoho & 
Maphosa, 2017). In addition to the costs of transportation, there is the cost of the care being provided. 
WWD are more likely to be low-income, which reduces their ability to afford needed healthcare (Arulogun 
et al., 2013; Bremer et al., 2010; Carew et al., 2017; Gichane et al., 2017; Smith et al., 2004). WWD are 
often referred to tertiary level facilities and more advanced providers, which increases costs (Bremer et 
al., 2010; Ganle et al., 2016; Smith et al., 2004). Communication issues are also common, particular 
amongst Deaf women and women with intellectual disabilities (Arulogun et al., 2013; Devine et al., 2017; 
Devkota et al., 2017; Ganle et al., 2016; Gichane et al., 2017; Greenwood & Wilkinson, 2013; Morrison et 
al., 2014; Rugoho & Maphosa, 2017). For Deaf women, lack of sign language interpretation is a limitation 
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to communication (Arulogun et al., 2013; Gichane et al., 2017). Women with intellectual disabilities often 
have trouble understanding the medical language used by providers because of their cognitive 
development (Devine et al., 2017; Greenwood & Wilkinson, 2013). 
Community level factors impact WWD’s access to maternity care in particular. For example, 
interviewees from a study in Zambia reported there are beliefs in their communities that disabilities are 
transmissible. Because of this, WWD were not included in antenatal care (ANC) services as the other 
women feared they or their baby would “catch” the disability (Smith et al., 2004). WWD in Nepal, Ghana, 
Nigeria, and Zambia all reported fear of negative attention from other women and community members 
while traveling to and seeking care at health facilities reduced their likelihood of accessing maternal 
health services (Arulogun et al., 2013; Morrison et al., 2014; Rugoho & Maphosa, 2017; Smith et al., 
2004). In addition, high rates of sexual exploitation and abuse by family and community members 
increased the need for WWD to access reproductive health services. In some cases, this abuse caused 
family members to bring their relative with a disability to facilities to receive sterilizations to prevent 
pregnancy resulting from abuse (Carew et al., 2017; Greenwood & Wilkinson, 2013; Morrison et al., 2014; 
Smith et al., 2004). 
There are some additional barriers to accessing contraceptive services. The first is the lack of 
decision-making ability and autonomy. WWD in Gujarat reported they were not allowed to make their own 
decisions about their use of contraceptives, and instead these decisions were made by other family 
members (Dean et al., 2017). Reviews of the literature on contraception and disability found reproductive 
health providers were particularly unlikely to provide contraceptive care as this was a service they felt 
WWD did not need because of their perceived lack of sexuality (Bremer et al., 2010; Casebolt, 2020; 
Greenwood & Wilkinson, 2013). Some women reported experiencing forced sterilizations (Bremer et al., 
2010; Greenwood & Wilkinson, 2013; Smith et al., 2004). In some cases, this was to protect against 
pregnancy as a result of sexual abuse, as discussed above (Bremer et al., 2010; Smith et al., 2004). 
Experiences of forced sterilization were particularly common among women with intellectual disabilities, 
who tend to have less autonomy and decision-making control as a result of guardianship and protection 
laws (Greenwood & Wilkinson, 2013). 
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Indian Beliefs Regarding Disability and Sexuality 
In India, as in many other former British colonies, there is a history of the charity model of 
disability based on ideas of disability as a lack of morality discussed earlier. However, India has other 
beliefs regarding disability that are unique to the culture and history of South Asia. One ideology specific 
to Hindu beliefs is that of karma and its impact on reincarnation. Some members of Indian society believe 
disabilities are a result of poor behavior in a previous life, which resulted in negative karma. The disability 
is considered a punishment as a result of this negative karma, and therefore PWD have earned their fate 
and must suffer in this life to achieve a more favorable reincarnation in their next life (Anand, 2013; Ghai, 
2015; Mehrotra, 2013). 
In addition to these unique beliefs related to karma and reincarnation, social norms and gender 
roles also play a part in Indian societal attitudes towards PWD, and WWD in particular. In much of Indian 
society, women are responsible for the care and maintenance of the family and home, including childcare. 
These roles are thought to require specific behaviors and a particular demeanor that exudes femininity 
and maternal abilities. However, women with visible disabilities whose appearance diverges from that of 
the “ideal” or “normal” woman are thought to lack all femininity and are therefore stripped of their sexuality 
and maternalism. WWD are also thought to be undesirable to men, and therefore will not be able to 
achieve a good marriage. As a result, WWD in India are more likely than the general population to report 
never being married. When WWD are able to get married, it is generally to a man with a disability or a 
much older spouse, resulting in higher rates of widowhood among WWD than non-disabled women. 
Divorce is also more common among WWD, particularly if a woman acquires a disability during her 
marriage or her disability becomes more severe. In these cases, it is commonplace for a husband to 
leave his wife for another marriage because he feel his current wife is a burden and cannot fulfill her 
duties as a wife (Ghai, 2002, 2003; Ghosh, 2016a). 
Women with Disabilities and Reproductive Health in India 
Women with disabilities face a large number of barriers when accessing sexual and reproductive 
health care services in India. A study in North India with women with a variety of disabilities found barriers 
at several stages in the process of access reproductive health (Sharma et al., 2015). Reaching facilities 
was a problem reported by many participants, with inaccessible transportation described as a barrier. 
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Access to the facility upon arrival through a lack of ramps or lifts, inaccessible toilets, or examination 
tables that were not adaptable to the women’s disabilities were also disclosed as barriers to care. Long 
wait times were another barrier that effects all women but have as even more detrimental impact on 
women with disabilities. Negative attitudes of health care providers impeded the women’s ability to 
access reproductive health care as well. In addition, negative attitudes of family members, the 
community, or society at large could make it difficult for women with disabilities to attempt to access 
reproductive health care in the first place (R. Sharma et al., 2015). All of these barriers combine to make it 
difficult if not impossible for women with disabilities to access reproductive health care services in the 
Indian context. 
It is important to remember, however, that women with disabilities are not a monolith. Within this 
population, there will be a variety of experiences accessing reproductive health care based on type and 
severity of disability, income, education, caste, religion, and a variety of other factors. A study in Gujarat 
conducted a series of interviews with women with disabilities to tease out some of these more complex 
elements of their experiences with reproductive health care (Dean et al., 2017). Many of the women 
reported that their decision-making process around marriage was controlled by their families and their 
ability to negotiate around marriage was hampered by their disability. However, some women were able 
to be more autonomous, but often had to fight to gain that autonomy. Most women reported not being 
able to make decisions about their reproductive health on their own and didn’t access reproductive health 
services until after marriage. Preference for private facilities was common as the women reported better 
treatment at private than public facilities. Some women reported positive treatment by providers because 
of their disability, being given extra or special care because of their disabled status. Others reported 
negative treatment, ranging from verbal abuse to withholding services because of their disability. Women 
in this study also reported many of the same barriers as the North Indian study above (Dean et al., 2017). 
There has been limited research on the impact of these barriers to reproductive health care on 
the reproductive health outcomes of women with disabilities. One study that has done some research into 
this is the South India Disability Evidence Study (Murthy et al., 2014). A case control study conducted in 
Andhra Pradesh and Karnataka in 2012, it used age and sex matched controls for women with disabilities 
to compare their reproductive health outcomes in the previous two years. The case and control groups 
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were from the same neighborhoods and were similar in their demographic characteristics, except 
significantly more women in the control group had higher education levels than women with a disability. 
This was because women with disabilities are systematically denied access to education in these 
communities and therefore this was impossible to avoid. Significantly fewer of the women with disabilities 
in the study experienced a pregnancy during the study period than the women in the control group. 
However, the women with disabilities had more living children than the women in the control group. 
Women with a disability in the study had 19.3 greater odds of diabetes than the women in the control 
group. Also, women with a disability had 9.3 greater odds of depression than the women in the control 
group. Women with a disability were less likely to report a successful pregnancy than the women in the 
control group. The sample for this study was relatively small and the authors suggest more data needs to 
be collected on the pregnancy and reproductive health experiences of women with disabilities in larger 
samples and on a more regular basis so comparisons can be made that can lead to better reproductive 
health programming for women with disabilities (Murthy et al., 2014). 
Some attempts are being made at more disability-inclusive sexual health programs in India. The 
Northeast Indian states of Nagaland and Manipur have the highest prevalence of HIV in India. The HIV 
risk of people with disabilities in this area is unknown and HIV projects in the Northeast of India have not 
previously made attempts to include people with disabilities. Through surveys and several qualitative data 
collection tools, the researchers on this study determined the risk and risk perceptions of HIV amongst 
people with disabilities and the HIV education and services needs of people with disabilities. People with 
disabilities reported being unable to access HIV services because of the terrain and weather in the area, 
a lack of mobility assistance, being judged for being single and female, fear of facing stigma or 
harassment, and invisibility from outreach service providers (Morrow et al., 2007). 
Social isolation and exclusion, gender discrimination, and cultural superstitions were all important 
factors for people with disabilities in the Northeastern states (Morrow et al., 2007). There was also an 
issue of a lack of heterogeneity amongst the population of people with disabilities, so programs have to 
be more individualized for specific types of disabilities or subpopulations of people with disabilities (Dean 
et al., 2017; Groce, 2004). Because people with disabilities in the Northeast Indian study area were 
mostly don’t leave the house or are hidden from outreach workers, they were unlikely to be accessed 
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through conventional HIV programs. This necessitated other methods such as individual outreach within 
homes, educational materials in Braille, outreach workers trained in locally appropriate sign language, 
testing through rehabilitation programs instead of just SRH programs, sex education in locations other 
than schools, etc. Guidelines were developed to create more disability inclusive HIV programs that 
included a list of recommendations (Morrow et al., 2007). Similar strategies could be applied to other 
reproductive health programs, like sexuality education and access to contraceptives.  
Reproductive Healthcare Use Among Women in India 
Use of Contraceptives in India 
According to the 2015-16 National Family Health Survey (NFHS), just under 50% of currently 
married women 15-49 years of age reported using a modern contraceptive method. Approximately one-
third (32%) of sexually active, unmarried women 15-49 years old reported use of a modern method. 
Modern methods include: condoms, birth control pills, implants, injectables, intrauterine devices, 
diaphragm, the lactational amenorrhea method, emergency contraceptive pills, and male and female 
sterilization. Female sterilization is the most commonly used modern contraceptive method, with 36% of 
currently married women reporting sterilization (International Institute for Population Sciences (IIPS) & 
ICF, 2017). In the NFHS, married women, older women, women with more children, employed women, 
and higher wealth women had an increased prevalence of modern contraceptive use. Muslim women and 
women from scheduled castes and scheduled tribes had a lower prevalence of modern contraceptive use 
(International Institute for Population Sciences (IIPS) & ICF, 2017). Scheduled castes and schedule tribes 
are groups who historically were disadvantaged in India and are identified in the Constitution of India. 
Scheduled castes are individuals who were previously categorized as untouchables or Dalits before 
independence. This is the lowest rank in the Hindu caste system. Scheduled tribes are indigenous 
populations who have been identified as being historically disadvantaged by the Indian government. Both 
of these groups have protected status by the government and affirmative action programs to support their 
economic development and social inclusion (Government of India, 2011). The most common reason 
(48%) married women reported for wanting to use family planning was to limit their number of children 
(International Institute for Population Sciences (IIPS) & ICF, 2017). 
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In the 2015-16 NFHS, 57.9% of currently married women age 15-49 in Rajasthan reporting using 
any modern method of contraception and 35.3% of these women listed female sterilization as their 
primary contraceptive method (International Institute for Population Sciences (IIPS) & ICF, 2017). A study 
conducted using data from the 2007-08 District Level House Hold [sic] Survey in Rajasthan analyzed the 
reasons women were not using contraception. The most common reasons breastfeeding (39.1%), 
pregnancy is up to god (26.1%), not having sex or infrequent sex (22.6%), and health concerns (10.6%). 
Two reasons for not using contraception specifically mentioned sterilization. Menopause, hysterectomy, 
subfecundity, and/or infecundity was reported as a reason for not using modern contraception by 9.1% of 
women, while 5.3% of women reported they were afraid of sterilization or were not going to be able to 
work after the sterilization procedure (Raj et al., 2015). 
Historically, female sterilization has been the most common form of contraception used in India. A 
major contributing factor to this is government incentive programs. The first National Family Planning 
Programme was created by the Indian government in 1952 with the goal of decreasing population growth 
(Mathur & Reddy, 2019). In the 1960s, sterilization became the primary population control method, with 
vasectomies (male sterilization) more commonly used than tubectomies (female sterilization). Intrauterine 
devices were not a successful method in the 1960s, increasing reliance on sterilization in government 
programs. In the 1970s, sterilizations camps were started by the government where large numbers of 
men and women were coerced into receiving sterilization procedures. There was a shift to primarily using 
tubectomy in the 1980s because of resistance to continued use of vasectomy. There continued to be 
accusations of coercion and ethical violations in the management of the sterilization program through the 
2000s (Ranjan Pradhan & Ram, 2009). Recent studies have continued to find that women in India who 
have had sterilization procedures do not receive enough information from medical providers to be able to 
make an informed choice about selecting a permanent form of contraception (Jadhav & Vala-Haynes, 
2018). 
Maternal Healthcare Use in India 
According to the 2015-16 National Family Health Survey (NFHS), 84% of women age 15-49 who 
gave birth in the five years before the survey in India received some form of ANC. The recommended 
number of ANC visits were attended by 51% of women surveyed. Only 30% reported taking 100 days of 
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IFA supplements and 83% received at least two tetanus toxoid (TT) injections during their pregnancy 
(International Institute for Population Sciences (IIPS) & ICF, 2017). Rural women, women from 
marginalized caste groups, and women with low education are all less likely to use antenatal care (ANC) , 
particularly completing the minimum recommended number of visits and iron and folic acid (IFA) 
supplementation (Kumar et al., 2019).  
Institutional deliveries were reported by 79% of women and 81% of births were delivered by a 
skilled provider (International Institute for Population Sciences (IIPS) & ICF, 2017). There is a close 
relationship between skilled delivery and ANC. Women who receive the recommended number of ANC 
visits are more likely to have an institutional delivery or a home delivery with a trained provider (Ae et al., 
2008; Sugathan et al., 2001) Among women in the survey, 65% reported a postnatal check within the first 
48 hours after their birth, while 30% didn’t receive postnatal checks at all. When women delivered in an 
institution, they were more likely to have a postnatal check within 48 hours (International Institute for 
Population Sciences (IIPS) & ICF, 2017). 
There are a number of variables that have an impact on use of maternal health services in India. 
Women from lower income families are less likely to receive ANC, delivery, and PNC than higher income 
women. Rural women are also less likely to participate in these services (Awasthi et al., 2016). When 
assessing determinants of institutional delivery, middle aged women are more likely to deliver at a health 
facility than younger women. Women who have more children are less likely to deliver at a health facility. 
Higher education level is associated with an increased likelihood of institutional delivery. Hindu women 
have a higher odds of institutional delivery than women from other religious groups (Barman, Roy, et al., 
2020). One of the most significant determinants of use of all maternal health services in India is 
education, with the odds of using all maternal health services increasing as education increases (Barman, 
Saha, et al., 2020; Govindasamy & Ramesh, 1997). Economic and social status also have a significant 
impact on use of all maternal health services according to a national scoping review (Sanneving et al., 
2013). 
In Rajasthan, 85.5% of women reported attending at least one ANC visit in the 2015-16 NFHS. 
On the other hand, only 38.5% reported attending the recommended number of ANC visits during their 
pregnancy. Of women surveyed in Rajasthan, 81.9% reported at least two TT injections and 17.3% 
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reported taking IFA supplementation for at least 100 days. Delivery in a health facility was reported by 
84% of women, and 86.5% of women reported a delivery by a skilled provider. PNC within 48 hours of the 
birth was reported by 64.9% of women in the NFHS, 2015-16 (International Institute for Population 
Sciences (IIPS) & ICF, 2017). A case study conducted in Rajasthan found that most maternal services in 
Rajasthan are provided by the government. These services have limited human resources and 
infrastructure, particularly in rural areas where many women in Rajasthan live. Programs to address 
maternal and child health issues in the state have not been as effective as they could have been because 
of poor use of resources, unorganized implementation, and limited regulation on the ground (Iyengar et 
al., 2009). 
Dissertation Structure 
The next chapter, Chapter Two, outlines the theories considered when developing this 
dissertation. Chapter Three explains the aims and methods of the dissertation as a whole. Chapter Four 
presents results of the contraceptive study analysis relevant to Aim 1 in the format of a quantitative 
journal manuscript. The chapter focuses on how disability impacts use of modern contraceptives in 
general and female sterilization in particular. Chapter Five presents results from the analysis regarding 
maternal health care usage by women with disabilities compared to women without disabilities for Aim 2. 
It is also presented in the format of a quantitative journal manuscript. Chapter Six is a synthesis of the 






CHAPTER 2: THEORETICAL PERSPECTIVES ON DISABILITY 
Social versus Medical Models of Disability 
There are many models that have been used to describe and determine the causes of disability. 
The two most prevalent in disability studies research today are the social model and the medical model. 
These models differ in their analysis of the causes of disability. More detail regarding the differences 
between these models can be seen below in Figure 2.  
The medical model sees disability as an entirely medical phenomenon. Disability is a problem 
that needs to be solved or mitigated through medical intervention. Therefore, interventions would be 
focused on providing medical care, assistive devices, and other services to the person with disability in 
order to increase their ability to function in society as it is currently designed (Barnes et al., 2002). 
 
Figure 2: Medical versus Social Models of Disability (Haegele & Hodge, 2016) 
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The social model was developed in the UK by disability researchers and advocates as a 
response to their assertion the medical model was inadequate. As opposed to seeing the person or their 
impairment as the cause of the challenges of disability, the social model considers the environment in 
which a person with a disability lives to be the limiting factor. In other words, a person with an impairment 
or health problem is only disabled if the environment in which they live is not designed to meet their 
needs. This model takes the focus of change away from the individual with the impairment and onto the 
social and physical environment in which that person lives. Interventions should focus on increasing 
accessibility and educating the public about disability. It does not, however, completely dismiss the need 
for medical care (Shakespeare, 2017). My research is based within the social model of disability and 
posits the social and physical environment of India decreases Indian WWD’ capability to access 
reproductive health services. A detailed graphic of the social model can be seen below in Figure 3. 
 
 
Figure 3: Social Model of Disability (Rezaul Islam & Cojocaru, 2015) 
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Nosek Reproductive Health and Disability Model 
One of the most commonly cited models of the relationship between disability status and 
reproductive health was developed by Dr. Margaret Nosek. In this model, Nosek posits disability directly 
impacts individuals’ internal factors, such as knowledge and beliefs regarding reproductive health, and 
their psychological and medical experiences related to reproductive health. Disability status also mediates 
the relationship between environmental factors, such as health insurance, the medical system, 
accessibility, knowledge and attitudes of medical professionals, and cues to action leading to accessing 
reproductive health and the internal factors listed below. The internal and environmental factors then 
affect maintenance of reproductive health by individuals with disabilities, with moderation by demographic 
factors like age, race, marital status, education, and socioeconomic status (Nosek et al., 1995). The 
model can be seen below in Figure 4. The layout of this model and inclusion of the demographic 
moderators supports my assertations regarding the relationship between disability and other social 
determinants. 
 
Figure 4: Nosek et al. Reproductive Health and Disability Model (Nosek et al., 1995) 
This model has been cited and adapted by other studies focused on specific areas of 
reproductive health. For example, Mitra et al. made adaptations to the model to include specific factors 
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related to the experiences of WWD during and after pregnancy. The main limitation of the Nosek et al. 
model was the lack of discussion of specific functional abilities that are an inherent part of the experience 
of disability. As a result, Mitra et al. combined elements of the Nosek et al. model with the ICF, a perinatal 
health model developed by Mitra et al., the Lu and Halfon model discussing the impact of racism on birth 
outcomes, and a framework developed by Aday and Anderson discussing the impact of stigma on access 
to health services (Mitra, Long-Bellil, et al., 2015). The Mitra et al. framework can be seen below in Figure 
5. The combination of the Nosek et al. model and the Mitra et al. frameworks informed the inclusion of 
covariates in the analysis for this study. 
 
Figure 5: Mitra et al. Perinatal Health and Disability Model (M. Mitra, Long-Bellil, et al., 2015) 
Meade et al. Healthcare Disparities and Disability Model 
There are some models that have been developed to examine how people access healthcare and 
what variables influence healthcare access. Meade et al. worked with several models and frameworks 
developed to understand disparities in healthcare access and quality and constructed a model of health 
disparities specifically relevant to the concerns of PWD. It is called the Model of Healthcare Disparities 
and Disability and conceptualizes how healthcare disparities affect disability and how disability can 
reduce healthcare access and quality. Personal and environmental factors such as stigma, discrimination, 
inaccessible infrastructure, lack of training in disability by healthcare workers, inaccessible transportation, 
etc. can limit access to and quality of healthcare for PWD. In turn, this lack of access to services and the 
low quality of available services received can reduce functioning and the ability to participate in society 
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among PWD and chronic illnesses. This creates a vicious cycle of declining ability status and decreasing 
access to healthcare services (Meade et al., 2015). While this model includes many of the variables 
relevant to reproductive health access in qualitative research, it doesn’t consider the impact of cultural 
beliefs that are relevant to reproductive health use. In addition, it doesn’t consider the relationships 
between social determinants of health. A visualization of this model is below in Figure 6. 
 
 






CHAPTER 3: STUDY AIMS AND METHODS 
Specific Aims and Hypotheses 
The purpose of this study is to explore the relationship between disability status and use of 
contraceptive and maternal health services amongst women in Rajasthan, India. 
Aim 1: Estimate the association between disability status and modern contraceptive use among women of 
reproductive age in Rajasthan, India. 
Hypothesis 1: Women with disabilities ages 15-49 in Rajasthan are less likely to be using modern 
family planning than non-disabled women ages 15-49. 
Justification: Studies conducted in high-income countries have found that WWD are less 
likely to use contraceptive methods, including condoms, daily contraceptive pills, and 
long-lasting reversable contraceptive options such as implants and IUDs (Ayiga & Kigozi, 
2016; Beyene et al., 2019; Greydanus et al., 2012; Kaplan, 2006; McCarthy, 2009; 
Mosher et al., 2018; Nosek et al., 1998; Welner, 1999; Wu, McKee, McKee, et al., 2017). 
It is important to know if the evidence from high-income countries also holds true in low-
income settings, particularly when designing family planning programs. This study will be 
a beginning in exploring whether the trends in high-income countries hold in low-income 
settings. 
Hypothesis 2: Women with disabilities ages 15-49 in Rajasthan are more likely to have had a 
female sterilization procedure than non-disabled women ages 15-49. 
Justification: There is a history of WWD experiencing forced sterilizations at a young age 
and before they have experienced pregnancy or had any children (Brantlinger, 1992; 
Cepko, 1993; Jadhav & Vala-Haynes, 2018; Rowlands & Amy, 2019; Tilley et al., 2012; 
Wu, McKee, Mckee, et al., 2017a). In the past, this was often as a result of eugenics 
movements to prevent the birth of additional individuals with disabilities (Block, 2002; Joy 
Clarke, 2008; Rowlands & Amy, 2019; Stubblefield, 2007; Waxman, 1994). In low income 
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settings, reasons for sterilization are often related to preventing pregnancy as a result of 
sexual abuse or because the family and providers don’t believe the woman can care for a 
child (Bremer et al., 2010; Greenwood & Wilkinson, 2013). 
Aim 2: Estimate the association between disability status and utilization of maternal healthcare services 
among women of reproductive age in Rajasthan, India. 
Hypothesis 1: Women with disabilities ages 15-49 who have had a baby in Rajasthan are less 
likely to have used ANC services than non-disabled women ages 15-49 who have had a baby. 
Justification: WWD in a study in Zambia reported not participating in ANC because of 
beliefs regarding transmission of disability (Smith et al., 2004). In other studies, WWD 
reported not accessing care because of embarrassment and fear of stigma and negative 
attention (Arulogun et al., 2013; Morrison et al., 2014; Rugoho & Maphosa, 2017; Smith 
et al., 2004). WWD in New Delhi reported not attending ANC visits because of fear they 
would be coerced into having an abortion to prevent a person with a disability having a 
child (personal communication, July 2019). They also reported providers of ANC like 
auxiliary social health activists (ASHAs) and auxiliary nurse midwives (ANMs) refusing to 
provide them with care because of their discomfort with having a patient with a disability 
(personal communication, July 2019). 
Hypothesis 2: Women with disabilities age 15-49 who have had a baby in Rajasthan are more 
likely to have used skilled delivery services than non-disabled women ages 15-49 who have had 
a baby. 
Justification: WWD in New Delhi who had children reported traveling to large cities to 
deliver in tertiary facilities because local providers in their home communities refused to 
deliver their babies locally. This included some women who originally came from 
Rajasthan (personal communication, July 2019). This is supported by the literature. 
WWD reported nurse midwives referring them to obstetricians and tertiary facilities 
because they did not feel they had adequate training to deliver a baby to a woman with a 
disability (Bremer et al., 2010; Ganle et al., 2016; Smith et al., 2004). 
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Hypothesis 3: Women with disabilities ages 15-49 who have had a baby in Rajasthan are less 
likely to have received PNC services than non-disabled women ages 15-49 who have had a 
baby. 
Justification: Reasons for not participating in PNC are similar to those for ANC. In 
addition, WWD reported not wanting to participate in PNC after having negative 
experiences with providers during their deliveries (Ganle et al., 2016; Gichane et al., 
2017; Lee et al., 2015; Rugoho & Maphosa, 2017; Smith et al., 2004). These results are 
from qualitative sources, but it is important to determine if these qualitative results are 
impacting the statistical odds of maternal health services and maternal and child health 
outcomes. This study will be a start on this statistical determination. 
Why Rajasthan and Rajasthan Specific Statistics 
There are several reasons why I have selected Rajasthan as the focus of this study. The first is 
that Rajasthan reported a similar prevalence of disability (2.28%) as the Indian national prevalence 
(2.21%) reported in the 2011 Census, using similar definitions of disability as the Census (Social 
Statistics Division, 2017). This is evidence that the state and national data is operationalizing disability in 
a similar way, enabling me to use the national definitions of disability. Similar to the national data, the 
most common forms of disability reported in Rajasthan are those in movement and vision (Social 
Statistics Division, 2017). In addition, only 9.56% of WWD over age 15 reported never being married, 
compared to 21.85% of WWD over age 15 in all of India (Social Statistics Division, 2017). The Annual 
Health Survey (AHS), the dataset I used for this analysis, only included ever-married women ages 15-49 
in their sample (Office of the Registrar General & Census Commissioner, 2016). Because a higher 
proportion of WWD in Rajasthan reported marriage, it is more likely they would qualify for inclusion in the 
survey than they would in other states with lower rates of marriage more similar to the national average. 
Additionally, I have been traveling to and working in Rajasthan since 2008 and have an awareness of the 
unique cultural and societal factors that could impact use of reproductive health services in this state. 
Additional statistics from the 2011 Census in Rajasthan can be found in Appendix A, Table 2. 
Reproductive health statistics were collected through the AHS in Rajasthan in 2010-11. The total 
fertility rate of Rajasthan in 2011 was 3.2 children per woman of reproductive age. Approximately 65% of 
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women reported using any method of family planning. Unmet need for family planning was reported at 
19.6%, with 11.9% needing family planning for the purposes of spacing out pregnancies and 7.6% for 
limiting the number of pregnancies. In the total sample, 45.1% reported a female sterilization as their 
main form of contraception. Only 47.5% of women who had been pregnant reported attending three or 
more ANC visits during their most recent pregnancy (Office of the Registrar General & Census 
Commissioner, 2016). It is important to note the AHS differs from the majority of international research on 
ANC as it assesses three or more visits, when the international standard at the time of data collection was 
four or more visits (World Health Organization, 2018). There is no explanation for this in the survey, but it 
is a limitation of the data. Institutional delivery was reported by 70.2% of women who had given birth in 
the AHS, while 76.2% reported a safe delivery. A safe delivery was defined as either a birth at a health 
facility or with a trained provider like a doctor or midwife in their home or community. Approximately 73% 
of women reported receiving PNC within 48 hours of their delivery (Office of the Registrar General & 
Census Commissioner, 2016). Questions related to PNC did not distinguish between facility deliveries 
and deliveries at home, therefore all women who had a child were asked about their PNC experience. 
Additional statistics from the 2010-2011 round of the AHS in Rajasthan can be found in Appendix A, 
Table 3. 
Dataset 
This study analyzed AHS data from the 2010-11 wave of data collection to examine disparities in 
reproductive and maternal health outcomes based on disability status. The AHS was conducted by the 
Ministry of Health and Family Welfare and Census Commission of India. Its intention was to focus on the 
states of India with the highest rates of infant, child, and maternal mortality, as well as high fertility, 
collecting data to determine where intervention would be necessary to aid progress towards 
improvements in these measures. The states of focus were: Assam, Bihar, Chhattisgarh, Jharkhand, 
Madhya Pradesh, Odisha, Rajasthan, Uttar Pradesh, and Uttarakhand. There were three waves of data 
collection for the AHS: the baseline survey in 2010-11, an update in 2011-12, and a final wave in 2012-
2013. It was a large survey, with 4.1 million households included in the first wave. Households from the 
initial survey were followed through all three waves of data collection, and additional households were 
added at each subsequent wave. Wave II included 4.2 million households and Wave III included 4.3 
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million households. As the main outcomes of interests focused on maternal and child health, women in 
the selected households were interviewed (Office of the Registrar General & Census Commissioner, 
2016). 
The AHS is described by the Indian government as “a uni-stage stratified simple random sample 
without replacement except in the case of larger villages in rural areas wherein a two stage stratified 
sampling has been applied” (Office of the Registrar General & Census Commissioner, 2016). The 
sampling units were Census Enumeration Blocks (CEBs) in urban areas and villages in rural areas. Rural 
villages were divided into two strata based on population size: Stratum I contained villages with less than 
2,000 population and Stratum II villages with population of 2,000 or more. Villages with populations under 
200 were excluded (Office of the Registrar General & Census Commissioner, 2016). This is a potential 
source of bias, as there is variability in the proportion of villages that are under 200 population in the 
districts of Rajasthan. Using data from the 2011 census, I have constructed a district-level variable of the 
proportion of villages under 200 population in each district. This has been be included in the models 
developed for analysis (Government of India, 2011). In the AHS dataset, Villages and CEBs were 
selected randomly after ordering and stratification based on the female literacy rate from the 2001 census 
(Office of the Registrar General & Census Commissioner, 2016). 
Data were collected regarding a large number of health outcomes and health care use and 
behaviors using four survey tools: the house-listing schedule, the household schedule, the woman 
schedule, and the mortality schedule. The house-listing survey collected data regarding housing 
characteristics and assets and amenities available in the household. The household survey collected data 
regarding demographics of all usual residents in the household. Disability, injury, illness, and personal 
health habits of household members were also collected in this survey. The women’s survey was divided 
into two sections. The first was completed by ever-married women ages 15-49 in the household who had 
been pregnant and collected data regarding pregnancy outcomes, birth history, use of medical care 
during pregnancy, breastfeeding practices, and registration of births. Section II of the woman survey was 
completed by all ever-married women age 15-49 and collected data regarding family planning use, 
awareness of STIs, and treatment of diarrhea and acute respiratory infections (Office of the Registrar 
General & Census Commissioner, 2016). 
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Sampling 
For my analysis, I used data collected by the AHS in Rajasthan. According to the AHS report, at 
baseline the Rajasthani sample included 351,439 households and 1,790,673 household members. The 
first follow-up survey increased the sample size for Rajasthan to 354,096 households and 1,799,932 
participants. For the final survey, the Rajasthan sample included 362,671 households and 1,828,116 
participants (Office of the Registrar General & Census Commissioner, 2016). Despite the data being 
collected longitudinally with the baseline households and individuals being maintained over all three 
waves of the survey, with additional households added, I have been unable to identify a single variable 
linking participants across all of the waves of the survey. Therefore, the sample used is the baseline, 
2010-11 survey year. This is because the AHS report explains the initial sampling process but does not 
provide specific information regarding how loss to follow-up or adding additional households was 
managed by the survey (Office of the Registrar General & Census Commissioner, 2016). 
In the baseline survey, demographic information was collected about all of the household 
members. The initial sample of 1,790,673 includes these household members. There were two additional 
surveys completed by married women ages 15-49 in the households. The first asked questions about 
general reproductive knowledge and use of health services like contraception. Responses to this survey 
were used for contraceptive analysis in this study, and 348,366 women completed it. A total of 45,403 
were removed from the sample because they were either pregnant at the time of the survey or wanted to 
have another child within the next year and therefore would not be using contraceptive services. An 
additional three women were removed because of missing demographic data. Of the women who 
participated in this section of the survey, 64,720 did not complete the contraceptive questions and were 
removed from the analysis. Further probing of the data found these women did not complete a number of 
questions in the survey, and therefore their survey interviews were likely not completed. A final sample 
size of 238,240 married women 15-49 years of age is included in the analysis. A data flow chart can be 
seen in Figure 7. 
An additional survey was completed by married women ages 15-49 who had been pregnant 
between Jan 1, 2007 and Dec 31, 2009. A total of 150,670 women completed this survey. Women who 
reported stillbirths or abortions (7,273 women) were removed from the sample as these pregnancy 
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outcomes would have an effect on maternal health service use. An additional 1,414 women were reported 
from the analysis as a result of missing demographic. This left a final sample of 141,983 women in the 
analysis. However, due to differential missing data regarding the questions collecting outcome data, 
sample sizes vary for each of the outcomes included in the analysis. A data flow chart can be seen in 
Figure 7. Additional statistics of the Rajasthan sample from the AHS Report can be found in Appendix A, 
Table 3. 
 
Figure 7: Sampling Data Flow 
Covariate Construction 
Based on my review of the literature and relevant theories, there are several variables I included 
in adjusted models throughout this study. The following individual level covariates were included in the 
analysis: age, parity, social group, marriage, education, wealth, and religion. At the district level, 
residence (rural/urban), Human Development Index, sex ratio, population served per facility, and percent 
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of villages with population sizes under 200 people were all included in the analysis. Each variable was 
included in this analysis because of qualitative research regarding the experiences of disability in India in 
India and theoretical considerations supporting relationships between disability and reproductive health 
care use.  
Data from the 2011 Census has shown that WWD in India are less likely to report marriage, 
which is supported by qualitative research (Ghai, 2003; Social Statistics Division, 2017). Marriage also 
has an impact on reproductive health care use in the Indian context, with currently married women having 
easier access to family planning and pregnancy care services than women who have never been married 
or women who are currently widowed, divorced, or separated (Francis Zavier & Jejeebhoy, 2015). 
Marriage is also included in the Meade et al. (2015) and Nosek et al. (1995) frameworks as a variable that 
could have an effect on the relationship between disability and use of reproductive health services. While 
there is evidence WWD are less likely to be married, being married could also have an impact on 
developing a disability via factors such as domestic violence and pregnancy-related disabilities. Education 
is another variable that has a relationship with both disability and reproductive healthcare use. Globally, 
PWD are less likely to be educated as a result of lack of trained teachers and special education services 
and stigma against educating children with disabilities (World Health Organization & World Bank, 2011). 
This is supported by the relatively low levels of education reported by PWD in the 2011 Indian Census 
(Social Statistics Division, 2017). There is also the possibility that having a low education level can lead to 
a higher risk of developing a disability via the increased potential danger of low skilled jobs and 
decreased chance of seeking medical care when needed for injuries or infections, leading to disability as 
a result of the untreated injury or illness. People with a higher education level are more likely to know the 
signs of when medical care is needed due to increased health literacy (Kickbusch, 2001). Education also 
impacts reproductive healthcare use in India, where higher levels of education increasing service use 
(Hamal et al., 2020). Meade et al. (2015) and Nosek et al. (1995) both include education in their 
frameworks as relevant variables in the relationship between disability and reproductive healthcare use. 
Wealth has a complex relationship with disability. PWD are more likely to be unemployed and 
low-income, but people living in poverty are also at higher risk of developing a disability via injury, illness, 
and poor access to healthcare because of an inability to afford healthcare and an increased likelihood of 
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people living in poverty being employed in jobs with higher injury risk (Banks et al., 2017). Wealth also 
influences use of contraceptives, contraceptive method of choice, and use of maternal health services 
(Hamal et al., 2020). Wealth is also an essential variable in the Meade et al. (2015) and Nosek et al. 
(1995) frameworks. WWD reported lower fertility in many settings (Shandra et al., 2014). However, 
maternity is also a leading cause of disability for women in many low income settings (Koblinsky et al., 
2012). Therefore, depending on the timing of the disability, disability could impact fertility or birth could 
increase risk of disability. This relationship is controlled for in this analysis via parity, or the number of 
births. This is because the survey asks about the number of births but not the number of pregnancies. 
Also, it can be difficult to really know the number of pregnancies a woman has had because of the high 
proportion of pregnancies ending in miscarriage earlier in pregnancy before women even realize they are 
pregnant (Preston et al., 2001). Data from the 2011 Census shows there are higher rates of certain types 
of disability among people from scheduled castes and scheduled tribes (Social Statistics Division, 2017). 
This aligns with findings regarding higher rates of disability among racial and ethnic minorities in other 
countries (Penny et al., 2009). Caste has also been shown to impact contraceptive and maternal 
healthcare use in the Indian context (Hamal et al., 2020). Rates of disability increase with age, with more 
people reporting disability as a result of illness, injury, or acquired conditions in older ages. People born 
with disabilities or who acquired disabilities as children also report more severe impacts of their 
disabilities as they age (World Health Organization & World Bank, 2011). Women are also more likely to 
report contraceptive use, particularly sterilization, in India when they are older (P. Singh et al., 2021) and 
older mothers are more likely to use maternal healthcare (Hamal et al., 2020). Age is also included as an 
important variable in the Meade et al. (2015) and Nosek et al. (1995) frameworks. 
Specific variables were included at a district level as they have a relationship with disability, 
reproductive healthcare use, or both. Higher rates of disability were found in the rural areas of India in the 
2011 Census (Social Statistics Division, 2017). PWD in rural areas have less access to medical care 
social services and therefore experience greater health disparities than urban PWD (Penny et al., 2009). 
Living in a rural area can also increase the risk of developing a disability in a number of ways. Women 
who live in rural areas are less likely to use maternal health services, decreasing risk of developmental 
and pregnancy related disabilities being identified and treated (Geller et al., 2018). People living in rural 
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areas have less access to healthcare, increase the likelihood illness and injuries will go untreated and 
lead to disabilities (World Health Organization & World Bank, 2011). Living in a rural area also has an 
impact on use of reproductive health services in India, with rural women less likely to use maternity care 
and more likely to have a sterilization than women from urban areas (Hamal et al., 2020). Residence was 
also included in the Meade et al. (2015) and Nosek et al. (1995) frameworks. The other district-level 
variables were included to control for differences in healthcare access, gender equality, and population 
density that are relevant to the use of reproductive health surveys and the sampling method of the AHS. 
These variables were all included in the dataset, but many were recoded for use in this study. 
Age was recorded in the dataset as a count variable and categorically as five-year age groups (15-19, 20-
24, 25-29, 30-34, 35-39, 40-45, 45-49). For the contraceptive analysis, women age 15-24 were used as 
the comparison group and other women were organized into five-year age groups. In the maternal health 
analysis, women were divided into three categories: 15-19, 20-34, and 35+, with 20-34-year-olds used as 
the comparison group. Religion was coded as Hindu, Muslim, Christian, Buddhist, Jain, Other, and No 
Religion in the dataset. Because of small populations reporting many of these religious groups, I have 
condensed these outcomes into three groups: Hindu (comparison group), Muslim, and Other. Social 
group was defined as scheduled caste, scheduled tribe, or other (comparison group). Scheduled castes 
and schedule tribes are groups who historically were disadvantaged in India and are identified in the 
Constitution of India. Scheduled castes are individuals who were previously categorized as untouchables 
or Dalits before independence. This is the lowest rank in the Hindu caste system. Scheduled tribes are 
indigenous populations who have been identified as being historically disadvantaged by the Indian 
government. Both of these groups have protected status by the government and affirmative action 
programs to support their economic development and social inclusion (Government of India, 2011). 
Education is categorized in the data set as follows: no education, less than primary education, 
primary completed, less than class 10, class 10 completed, class 12 completed, graduate, postgraduate, 
and technical education. Based on proportion of the survey population reporting each of these levels of 
education, I have condensed this variable to fewer categories. The following categories are used in the 
analysis: no education (comparison group), up to or completed primary school, completed middle, 
completed Class 10 or Class 12, and completed some higher education. Residence is included in the 
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data set as a dichotomous variable: rural (comparison group) or urban. Wealth is included as wealth 
quintiles in the AHS data (lowest, second, middle [comparison group], fourth, highest). Marital status is 
included in the dataset as a categorical variable including currently married, divorced, widowed, and 
separated, but I have condensed it to a dichotomous variable: currently married (comparison group) and 
formerly married. More information can be found on all variables in Appendix A, Table 4. 
A series of district-level variables have been included in both datasets to control for differences in 
economic development, health infrastructure, and gender empowerment across districts in Rajasthan. 
The Human Development Index (HDI) score for the district has been included in the model as a measure 
of economic development. The HDI is measured on a scale from 0 to 1, with 1 representing areas with 
the highest level of economic development. Guidance documents for the HDI instructs the creation of four 
categories of economic development based on specific scores: low (0-0.549) (comparison group), 
medium (0.55-0.699), high (0.7-0.799), and very high (0.8-1). Data for these variables was taken from the 
Institute of Development Studies’ Human Development Report Rajasthan from 2008 as this is the data 
available closest to the date of the AHS data collection. Data for the following district level variables are 
also taken from this report (Institute of Development Studies, 2008). Data on the population served per 
medical institution has been included as a measure of healthcare access at the district level. This was 
categorized as follows: 3,000-3,499 (comparison group); 3,500-3,999; 4,000-4,499; 4,500-4,999; and 
5,000+. Sex ratio (the number of females per 1,000 males) has been used as a proxy measurement for 
gender equality in each district. The sex ratio used for this paper is the population level sex ratio, 
including all males and females at all ages in the population at the time of data collection. This variable 
was divided into two categories: high if the ratio is 900 or more females per 1,000 males, and low if the 
ratios is less than 900 females per 1,000 males, which was used as the comparison group for analysis. 
This is based on guidance regarding interpretation of this ratio from UNFPA (Technical Division of the 
United Nations Population Fund, 2014). An additional district-level variable has been used to control for 
the proportion of villages under 200 population, since variation in the proportion of these villages by 
district could lead to selection bias. This variable was into three categories: less than 5% of villages are 
under 200 population (comparison group), 5-10% of villages are under 200 population, or more than 10% 
of villages are under 200 population. The proportion of villages under 200 population was determined 
 34 
based on data from the 2011 national Census (Government of India, 2011). The specific data added to 










Approximately 20% of people in the world are living with a disability (World Health Organization & 
World Bank, 2011). People with disabilities (PWD) have historically not been included in public health 
research, particularly research focused on sexual and reproductive health. However, this population has 
unique experiences when accessing reproductive health care, including contraceptives. Therefore, it is 
important to conduct inclusive sexual and reproductive health research (Vaughan et al., 2020). 
Indian Definition of Disability 
Most international organizations define disability through functional limitations caused by 
diseases, injuries, or other health conditions (Üstün et al., 2009; World Health Organization & World 
Bank, 2011). However, India defines disability through specific health issues. The Rights of Persons with 
Disabilities (RPWD) Act, 2016, the main disability rights law in India, classifies disabilities into eight 
categories: locomotor disability, visual impairment, hearing impairment, speech and language disability, 
intellectual disability, mental behavior, disability due to chronic health issues, and multiple disabilities. 
Within each of these categories, specific diagnoses are specified that qualify as disabilities (The Rights of 
Persons with Disabilities Act, 2016). For example, in the 2011 Census, disability was coded as one of the 
following types: seeing, hearing, speech, movement, mental retardation, mental illness, any other, or 
multiple disability without asking about diagnosis (Office of the Registrar General & Census 
Commissioner, 2011). The Annual Health Survey used the categories of mental, visual, hearing, speech, 
locomotor, and multiple disabilities (Office of the Registrar General & Census Commissioner, 2016). 
Indian Disability Statistics 
According to the 2011 Census, there were 26.8 million PWD living in India, which was 2.2% of the 
total population of India (Social Statistics Division, 2017). However, because household heads are 
responding on behalf of their family members and there is a stigma associated with having a disability in 
India, it is possible this is not the actual proportion of PWD in India (Social Statistics Division, 2017). 
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Disability advocates agree with these assertions. Based on data they have collected independently, 
advocates believe the prevalence of disability is much higher than it appears in the Census (Ghai, 2015; 
Ghosh, 2016b; Mehrotra, 2011). 
Use of Contraceptives in India 
According to the 2015-16 National Family Health Survey (NFHS), just under 50% of currently 
married women 15-49 years of age in India reported using a modern contraceptive method. Female 
sterilization is the most commonly used modern contraceptive method, with 36% of currently married 
women reporting sterilization. Married women, older women, women with more children, employed 
women, and wealthier women had an increased prevalence of modern contraceptive use. Muslim women 
and women from scheduled castes and tribes (groups with protected status from the government due to 
historical disadvantage) had a lower prevalence of modern contraceptive use (International Institute for 
Population Sciences (IIPS) & ICF, 2017). In the NFHS, 57.9% of currently married women age 15-49 in 
Rajasthan reported using any modern method of contraception and 35.3% of women using a modern 
method listed female sterilization as their primary contraceptive method (International Institute for 
Population Sciences (IIPS) & ICF, 2017). Historically, female sterilization has been the most common 
form of contraception used in India (M. R. Mathur & Reddy, 2019). 
Health Disparities and Disability in India 
Health disparities are a problem faced by PWD in India. A matched cohort study conducted in 
Andhra Pradesh and Karnataka found disability status was significantly associated with greater need to 
visit the hospital in the year preceding the study, ever having been hospitalized, and currently being on 
medication. PWD were also more likely to have been diagnosed with diabetes, hypertension, convulsions, 
and depression (Gudlavalleti et al., 2014). A case-control study conducted in Telangana found PWD 
reported lower access to health care services, greater health care costs, less access to clean water and 
sanitation services, and barriers to transportation to health care (Pinilla-Roncancio et al., 2020). 
Global Experiences with Reproductive Health for Women with Disabilities  
There are some general barriers reported by women with disabilities (WWD) when accessing all 
healthcare, but reproductive healthcare in particular. One concern is availability of transportation. Public 
transit is generally inaccessible, forcing WWD to rely on private transportation (Bremer et al., 2010; Ganle 
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et al., 2016; Gichane et al., 2017; Smith et al., 2004). Once WWD arrive at facilities, they face 
inaccessible infrastructure. This is particularly true for women with physical disabilities, for whom stairs, 
non-adjustable exam tables, and insufficient toilets all limit their ability to use services (Bremer et al., 
2010; Carew et al., 2017; Devine et al., 2017; Ganle et al., 2016; Rugoho & Maphosa, 2017). Costs of 
care are also a limitation. WWD are more likely to be low-income, which reduces their ability to afford 
needed healthcare (Arulogun et al., 2013; Bremer et al., 2010; Carew et al., 2017; Gichane et al., 2017; 
Smith et al., 2004). Communication issues are also common, particularly amongst Deaf women and 
women with intellectual disabilities (Arulogun et al., 2013; Devine et al., 2017; Devkota et al., 2017; Ganle 
et al., 2016; Gichane et al., 2017; Greenwood & Wilkinson, 2013; Morrison et al., 2014; Rugoho & 
Maphosa, 2017). 
In addition to practical barriers, there are a number of social barriers. In many societies, people 
with visible disabilities are deemed to have less value because of their appearance. This is especially true 
for women, as disability is seen as incompatible with femininity and maternity. In several studies, local 
social norms around gender and beauty made WWD feel as if they did not need reproductive healthcare 
because they were unattractive and unlikely to get married (Bremer et al., 2010; Carew et al., 2017; 
Greenwood & Wilkinson, 2013; Lee et al., 2015; Rugoho & Maphosa, 2017; Smith et al., 2004). 
Studies in Nepal, the Philippines, and Ghana conducted in-depth interviews with providers regarding their 
education about care for WWD. These studies found the providers were not adequately trained on how to 
provide medical care to WWD (Devkota et al., 2017; Ganle et al., 2016; Lee et al., 2015; Morrison et al., 
2014). WWD interviewed in the Philippines, Nepal, Zambia, South Africa, Ghana, and Zimbabwe all 
reported mistreatment by providers resulting from a lack of awareness of the needs of WWD or empathy 
for their unique experiences (Devkota et al., 2017; Ganle et al., 2016; Gichane et al., 2017; Lee et al., 
2015; Rugoho & Maphosa, 2017; Smith et al., 2004). 
High rates of sexual exploitation and abuse by family and community members can increase the 
need for WWD to access reproductive health services (Plummer & Findley, 2012). In some cases to 
prevent pregnancy resulting from abuse, families have their relative with disabilities sterilized (Carew et 
al., 2017; Greenwood & Wilkinson, 2013; Morrison et al., 2014). Studies in Cameroon, the US, Australia, 
and Zambia found some of these sterilizations were forced or coerced (Bremer et al., 2010; Greenwood & 
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Wilkinson, 2013; Smith et al., 2004). Reviews of the literature on contraception and disability found 
providers were particularly unlikely to provide contraceptive care as they felt it was not needed because 
of their perception that WWD lacked sexuality (Bremer et al., 2010; Casebolt, 2020; Greenwood & 
Wilkinson, 2013). 
Women with Disabilities and Reproductive Health in India 
In India, PWD are often seen in the media and culture as being nonsexual or sexual perverts. 
Reproductive health is often seen as a secondary need and is therefore relegated to the end of the 
priority list, even among disability advocates. WWD face a great deal of stigma because they are faced 
with the discrimination of being disabled in India and a woman in a patriarchal society. WWD are seen as 
being unable to fulfill their roles as wife and mother, which can lead to expulsion from marital homes and 
abuse from natal and marital families (Addlakha, 2007) 
WWD face a large number of barriers when accessing sexual and reproductive health care 
services in India. A study in North India found barriers at several stages in the process (R. Sharma et al., 
2015). WWD in India face the same barriers to accessing care as were identified by WWD in other parts 
of the world, such as transportation, inaccessible infrastructure, wait times, and negative attitudes of 
providers, the community, and family members (R. Sharma et al., 2015). All of these barriers combine to 
make it very difficult for WWD to access reproductive health care services in India. 
It is important to remember, however, that WWD are not a monolith. Within this population, there 
are a variety of experiences based on type and severity of disability and social factors. A study in Gujarat 
conducted a series of interviews with WWD to tease out some of these more complex elements of their 
experiences with reproductive healthcare (Dean et al., 2017). Many of the women reported that their 
decisions around marriage were controlled by their families and their ability to negotiate was hampered by 
their disability. Some women were more autonomous but had to fight to gain that autonomy. Most women 
reported a lack of decision making about their reproductive health. Some women reported being given 
extra or special care because of their disability, while others reported negative treatment. Women in this 
study also reported many of the same barriers as the previous study (Dean et al., 2017). 
The barriers impacting WWD in India when accessing reproductive health care are similar to 
those experienced by WWD around the world. While there are qualitative studies discussing the 
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experiences of WWD in India with reproductive health services, research on the impacts of these barriers 
on reproductive health service use and outcomes is lacking. This is particularly true in North India, as the 
one large study including women with disabilities and reproductive health care (the South India Disability 
Evidence Study) is in South India only. This is a gap in the literature that needs to be filled with additional 
studies. 
Study Aim 
The aim of this study is to estimate the association between disability status and modern 
contraceptive use with an emphasis on sterilization among women of reproductive age in Rajasthan, 
India. There is a particular focus on female sterilization as there is historical evidence of forced 
sterilization of WWD. Rajasthan was selected because it had a larger prevalence of disability than other 
states included in the dataset, increasing the probability of more precise estimates. 
Methods 
Dataset 
This study analyzed Annual Health Survey (AHS) data from the 2010-11 wave of data collection 
to examine disparities in modern contraceptive use based on disability status. The AHS was conducted 
by the Ministry of Health and Family Welfare and Census Commission of India. Its intention was to focus 
on the states of India with the highest rates of infant, child, and maternal mortality, as well as high fertility. 
All of these states are located in the North of India. Rajasthan, specifically, is located in the Northwest of 
the country. There were three waves of data collection for the AHS: the baseline survey in 2010-11, an 
update in 2011-12, and a final wave in 2012-2013. It was an extremely large survey, with 4.1 million 
households included at baseline. Households from the initial survey were followed through all three 
waves of data collection, and additional households added at each subsequent wave (Office of the 
Registrar General & Census Commissioner, 2016). This study will only include Wave 1 data. 
The AHS is described by the Indian government as “a uni-stage stratified simple random sample 
without replacement except in the case of larger villages in rural areas wherein a two stage stratified 
sampling has been applied” (Office of the Registrar General & Census Commissioner, 2016, p.6). The 
sampling units were Census Enumeration Blocks (CEBs) in urban areas and villages in rural areas. Rural 
villages were divided into two strata based on population size: Stratum I contained villages with less than 
 40 
2,000 population and Stratum II contained villages with population of 2,000 or more. Villages and CEBs 
were selected randomly after stratification based on the female literacy rate from the 2001 census (Office 
of the Registrar General & Census Commissioner, 2016). 
Data were collected regarding a large number of health outcomes and health care use and 
behaviors using four survey tools: the house-listing schedule, the household schedule, the woman 
schedule, and the mortality schedule. The house-listing schedule collected data regarding housing 
characteristics, assets, and amenities. The household survey collected data regarding demographics, 
disability, injury, and illness of all usual residents in the household. The women’s survey was divided into 
two sections. The first was completed by ever-married women ages 15-49 in the household who had 
been pregnant between 2007 and 2009 and collected data regarding pregnancy and birth. Section II of 
the women’s survey was completed by all ever-married women ages 15-49 and collected data regarding 
family planning use. The AHS also included a Mortality Schedule, which collected data regarding 
maternal and child mortality. It will not be used in the context of this study (Office of the Registrar General 
& Census Commissioner, 2016). 
Sample 
This study used data collected by the AHS in Rajasthan during the baseline, 2010-11 survey 
year. According to the AHS report, at baseline the Rajasthani sample included 351,439 households and 
1,790,673 household members (Office of the Registrar General & Census Commissioner, 2016). 
In the baseline survey, demographic information was collected about all of the household members and 
the initial sample of 1,790,673 includes those household members in addition to ever-married women of 
reproductive age. Responses from Section II of the woman survey were used for analysis in this study, 
and 348,366 women completed it. A total of 45,403 women were removed from the sample because they 
were either pregnant at the time of the survey or wanted to have another child within the next year and 
therefore would not be using contraception. An additional three women were removed because of missing 
demographic data. Of the women who participated in this section of the survey, 64,720 did not complete 
the contraceptive questions and were removed from the analysis. Further probing of the data found these 
women only completed demographic questions, and therefore their survey interviews were likely 
incomplete. A final sample of 238,240 ever married women 15-49 years of age who were non-pregnant 
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and did not want to get pregnant in the next year is included in the analysis. A data flow chart can be 
seen in Figure 8. 
 
Figure 8: Contraceptive Sample Data Flow 
Measures 
Outcomes 
There are two main outcomes included in this analysis: use of modern contraceptive methods 
and female sterilization. In the AHS, women were asked if they were using contraception and what was 
the primary method of contraception they used. If the participants responded their primary method was 
tubectomy, vasectomy, intrauterine device, daily pills, weekly pills, emergency contraceptive pills, 
lactational amenorrhea method, condoms, or another modern method, they were coded as using a 
modern contraceptive. If they reported using herbs, rhythm or periodic abstinence, withdrawal, other 
traditional methods, or no contraception, they were coded as not using a modern form of contraception. 
Only women who reported use of modern contraception were included in the female sterilization analysis. 
For this outcome, women who reported tubectomy as their primary form of contraception were coded as 
yes and women who reported using any other modern form of contraception were coded as no. 
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Exposure 
Disability was collected in the survey by asking participants if they had any form of disability as of 
the date of the survey. Responses were divided into the following categories based on the primary 
functional impact of the disability: mental, visual, hearing, speech, locomotor, multiple, other, or no 
disability. For this analysis, disability was recoded as a dichotomous variable (yes have a disability or no). 
Covariates 
There are a number of individual-level variables that have been included in the analysis. The covariates 
were selected because there is a significant relationship between each of these variables and disability 
and the outcomes of interest. Therefore, it was important to control for these variables in the analysis. 
Age was recorded in the dataset categorically as five-year age groups (15-19 through 45-49). Because 
there were a small number of women ages 15-19 reporting contraceptive use in the sample of women not 
wanting to get pregnant in the next year, this group is collapsed into the 20-24 group to create a 15-24 
age group. Religion is coded as: Hindu, Muslim, and Other. Social group is defined as scheduled caste, 
scheduled tribe, or other. The other caste category includes Hindus of higher castes and people from 
other religious groups. Education is categorized as follows: no education, up to or completed primary 
school, completed middle school, completed Class 10 or Class 12, and completed some higher 
education. Residency is included as a dichotomous variable: rural or urban. Household resources are 
included as wealth quintiles. These quintiles were calculated based on ownership of a number of assets 
such as homes, cars, farming equipment, and household goods. Marital status was collected as a 
categorical variable. However, for this analysis it has been condensed to a dichotomous variable: 
currently married and formerly married (which includes divorced, widowed, and separated). 
A series of district-level variables has been included to control for differences across districts. 
Data for these variables have been gathered from other sources and merged with the individual-level data 
from the AHS. The Human Development Index (HDI) score for each district has been included in the 
model as a measure of economic development (Institute of Development Studies, 2008). The HDI is 
measured on a scale from 0 to 1, with 1 representing areas with the highest level of economic 
development. Guidance documents for the HDI instructs the creation of four categories of economic 
development: low, medium, high, and very high. Data for the HDI score and the following variables were 
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taken from the Human Development Report Rajasthan 2008 (Institute of Development Studies, 2008). 
Population served per medical institution has been included as a measure of healthcare access. This was 
categorized as follows: 3,000-3,499; 3,500-3,999; 4,000-4,499; 4,500-4,999; and 5,000+. Sex ratio (the 
number of females per 1,000 males) has been used as a proxy measure for gender equality. This paper 
uses the population level sex ratio, including all males and females at all ages in the population at the 
time of data collection. This variable was divided into two categories: high if the ratio is 900+ females per 
1,000 males, and low if the ratios is less than 900 females per 1,000 males. This is based on guidance 
from UNFPA (Technical Division of the United Nations Population Fund, 2014). An additional variable has 
been used to control for the proportion of villages under 200 population per district. This is because these 
villages were not included in the AHS, and therefore variation in the proportion of these villages in a 
district could lead to selection bias. This variable was coded into three categories: less than 5% of 
villages under 200, 5-10% of villages under 200, or more than 10% of villages under 200. The proportion 
of villages under 200 was determined based on data from the 2011 Census (Government of India, 2011). 
Data Analysis 
We first described the full sample using descriptive analysis. Respondents were selected with 
unequal probability, so sampling weights were needed and therefore weighted percentages were used. 
We used chi-square tests to assess the significance of association between disability status and using 
modern contraceptive methods or female sterilization across all of the covariates because all of the 
variables were categorical. 
Logistic regression was used to determine the association of disability status and each covariate 
with using modern contraceptive methods and use of female sterilization versus another modern method. 
Three versions of the models were developed: an unadjusted model that only includes disability as our 
primary exposure of interest; a multivariate model including disability and all of the individual-level 
covariates; and a multilevel model including disability, all of the individual-level covariates, and all of the 
district-level covariates. A number of sensitivity analyses were also conducted. Sensitivity analysis 
models were developed with and without the number of children born to the woman as a covariate as this 
has been found in other studies to have an effect on contraceptive use. This variable had a great deal of 
missing data and did not contribute significantly, so it was dropped. There is a significant relationship 
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between age and disability, with older women reporting more disability. In addition, there is a significant 
relationship between use of a modern method of contraception and age, with women more likely to use 
contraceptives as they age. This is especially true for sterilization. Therefore, additional stratified models 
were developed to determine if the role of disability was different for older versus younger women. The 
dataset was split into two groups, women 30 years of age and older (sample size: 148,138) and women 
under 30 years of age (sample size: 90,102), and analyses conducted on each group separately. There 
were also a significantly larger proportion of WWD in rural areas than in urban areas in the dataset. 
Residence also has an impact on the use of contraceptives or selection or contraceptive type due to 
accessibility of methods. To account for this relationship, separate models were developed for rural 
(sample size: 197,191) and urban (sample size: 41,049) women. 
Bias analysis was also conducted to determine if there were differences between the sample of 
women who completed all of the contraceptive questions and those who did not. For these analyses, the 
64,720 women who did not complete the contraceptive survey were added back into the analysis sample, 
resulting in a sample size of 302,960. Women who did and did not complete the survey were analyzed to 
determine any differences in the demographics of these two groups. Bivariate analyses were used to 
determine if there were significant differences between these groups. 
Results 
Description of the Sample 
Descriptive analyses including weighted percentages were conducted on the sample of  238,240 
married women who were not pregnant, did not want to get pregnant in the next year, and responded to 
the contraceptive questions and are presented in Table 1. Of the women in this sample, 2,211 (0.9%) 
reported a disability. Locomotor disabilities were the most common disability category (48.4%), followed 
by visual (19.2%), mental (14.0%), multiple (7.9%), hearing (6.9%), and speech (3.7%) disabilities. The 
majority of the sample reported being currently married (99.5%). Hinduism was the most common religion 
(88.7%), with 8.9% reporting being Muslim and 2.4% another religion. Most of the sample was from the 
other caste group (69.6%), with 14.1% from scheduled castes and 16.3% from scheduled tribes. Nearly 
two-thirds of the sample reported having no formal education (62.1%). Almost a quarter of the sample 
were from the lowest wealth quintile (23.3%), 19.6% from the second quintile, 17.6% from the middle 
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quintile, 19.3% from the fourth quintile, and 20.2% from the highest quintile. The largest number of 
participants were in the 25-29 (19.9%), 30-34 (20.3%), and 35-39 (19.1%) age groups. A majority of 
participants were from rural areas (75.0%).  
For the district level variables, unweighted percentages are presented as these variables were 
added to the dataset and therefore the sample weights do not apply. At the district level, 81.1% of 
participants lived in high sex ratio districts. Number of people served per facility in each district varied, 
with 13.4% of women living in districts with 3,000-3,499 people per facility, 36.1% with 3,500-3999 people 
per facility, 21.9% with 4,000-4,499 people per facility, 15.2% with 4,500-4,999 people per facility, and 
13.3% with 5,000 or more people per facility. The majority of participants lived in districts that scored in 
the medium category (57.5%) on the Human Development Index. The largest proportion of participants 
(44.4%) lived in districts with less than 5% of their villages with a population under 200, followed by 
districts with 5-9.99% of villages with a population under 200 (34.2%), and then districts with 10% or more 
of villages with a population under 200 (21.4%) (Table 1).  
In the sample, 73.7% reported using modern contraceptive methods and 26.4% reported no or a 
traditional form of contraception. Female sterilization was reported by 57.4% of the full sample and 79.0% 
of the women reporting modern contraceptive use and was the most common form of contraception 
reported (Table 1). 
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Table 1: Descriptive Statistics of Non-Pregnant Women Who Do Not Want a Pregnancy in the Next Year, 
Rajasthan, 2010/11 AHS Survey Round 
 
  Number Weighted Percent 
Total 238240 100.00% 
Disability   
Yes 2211 0.91% 
No 236029 99.09% 
Disability Type   
Mental 289 13.98% 
Visual 434 19.21% 
Hearing 150 6.89% 
Speech 79 3.66% 
Locomotor 1093 48.35% 
Multiple 166 7.90% 
Marital Status    
Currently married 237029 99.46% 
Formerly Married 1211 0.54% 
Religion   
Hindu 213411 88.70% 
Muslim 19091 8.92% 
Other 5738 2.38% 
Caste or Tribe   
Other Caste 164240 69.57% 
Scheduled Caste 33861 14.10% 
Scheduled Tribe 40139 16.33% 
Education   
No Formal Education 152582 62.07% 
Up to Primary 38604 15.96% 
Middle 20861 9.07% 
Class 10 or Class 12 17576 8.19% 
Higher Ed 8617 4.71% 
Wealth   
Highest Quintile 43243 20.19% 
Fourth Quintile 45410 19.32% 
Middle Quintile 42785 17.60% 
Second Quintile 48548 19.61% 
Lowest Quintile 58254 23.27% 
Age   
15-24 42893 18.10% 
25-29 47209 19.87% 
30-34 48143 20.31% 
35-39 45392 19.05% 
40-44 33498 14.04% 
45-49 21105 8.63% 
Mean Age 32.25  
Residence   
Rural 197191 74.99% 
Urban 41049 25.01% 
Overall Sex Ratio   
High 193100 81.05%* 
Low 45140 18.95%* 
Pop Served Per Facility   
3000-3499 31936 13.40%* 
3500-3999 86059 36.12%* 
4000-4499 52249 21.93%* 
4500-4999 36203 15.26%* 
5000+ 31793 13.34%* 
Human Development Index   
Low (0-0.549) 39035 16.38%* 
Medium (0.55-0.699) 137005 57.51%* 
High (0.7-0.799) 52626 22.09%* 
Very High (0.8-1) 9574 4.02%* 
Percent of Villages <200 Pop   
<5% 105834 44.42%* 
5-9.99% 81378 34.16%* 
>=10% 51028 21.42%* 
Using Modern Family Planning   
Yes 173981 73.65% 
No 64259 26.35% 
Primary Method Used   
Female Sterilization/Tubectomy 137400 57.36% 
Vasectomy 1363 0.54% 
IUD 2424 1.04% 
Daily Pills 6160 2.65% 
Weekly Pills 958 0.38% 
Emergency Contraceptive Pill 252 0.10% 
Condom 20642 9.54% 
Lactational Amenorrhea Method (LAM) 245 0.10% 
Other Modern Method 705 0.28% 
Contraceptive Herbs 7793 3.31% 
Rhythm or Periodic Abstinence 2934 1.31% 
Withdrawal 4537 1.94% 
Other Traditional Method 126 0.05% 
None 52701 21.41% 
* Unweighted percents due to these variables being added to the dataset and not collected as part of the original survey.  
 47 
Bivariate Analysis 
In bivariate analysis, disability was significantly associated with using modern contraceptive 
methods (p<0.01), with a smaller percentage of WWD reporting using modern contraceptive methods 
than not using modern contraceptives. All other covariates (marital status, religion, caste, education, 
wealth, age, residence, sex ratio, population served per facility, HDI score, and percent of villages with a 
population less than 200) were significantly associated with using modern contraceptive methods 
(p<0.001) (Appendix A, Table 6) in the expected directions based on previous studies of modern 
contraceptive use in India (Bhende et al., 1991; Pandey & Singh, 2015; Sahoo, 2007). Disability was 
significantly associated with female sterilization as well (p<0.01), with a larger percentage of WWD 
reporting female sterilization than other modern methods. All other covariates were significantly 
associated with use of female sterilization compared to other modern methods (Appendix A, Table 7). 
Bias analysis was also conducted to determine if there were significant differences between the women 
with complete family planning data and those without family planning data. In the missing data group, a 
larger percentage of women reported disability, and a larger proportion of those reporting disability were 
in the mental disability category. A larger proportion of women in the missing data group also reported 
being formerly married and from the 15-25 and 45-49 age groups (Table 2). 
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Table 2: Contraceptive Sample Bias Analysis 
  Sample with contraceptive data Sample missing contraceptive data Chi Square 
  N % N %   
Total 238240   64720     
Disability         213.4949*** 
Yes 2211 0.93% 1032 1.59%   
No 236029 99.07% 63688 98.41%   
Disability Type         80.7426*** 
Mental 289 13.07% 220 21.32%   
Visual 434 19.63% 189 18.31%   
Hearing 150 6.78% 45 4.36%   
Speech 79 3.57% 61 5.91%   
Locomotor 1093 49.43% 395 38.28%   
Multiple 116 7.51% 122 38.28%   
Marital Status          40000*** 
Currently married 237029 99.49% 52622 81.31%   
Formerly Married 1211 0.51% 12098 18.69%   
Religion         156.1603*** 
Hindu 213411 89.58% 57401 88.69%   
Muslim 19091 8.01% 6047 9.34%   
Other 5738 2.41% 1272 1.97%   
Caste or Tribe         97.5563*** 
Other Caste 164240 68.94% 45431 70.20%   
Scheduled Caste 33861 14.12% 8219 12.70%   
Scheduled Tribe 40139 16.85% 11070 17.10%   
Education         24.1842*** 
No Formal Education 152582 64.05% 41639 64.34%   
Up to Primary 38604 16.20% 10322 15.95%   
Middle 20861 8.76% 5367 8.29%   
Class 10 or Class 12 17576 7.38% 4930 7.62%   
Higher Ed 8617 3.62% 2462 3.80%   
Income         6.8439 
Highest Quintile 43243 18.15% 11933 18.44%   
Fourth Quintile 45410 19.06% 12456 19.25%   
Middle Quintile 42785 17.96% 11537 17.83%   
Second Quintile 48548 20.38% 12960 20.02%   
Lowest Quintile 58254 24.45% 15834 24.47%   
Age         17000*** 
15-19 8674 3.64% 4740 7.32%   
20-24 34219 14.36% 11459 17.71%   
25-29 47209 19.82% 9223 14.25%   
30-34 48143 20.21% 6717 10.38%   
35-39 45392 19.05% 7556 11.67%   
40-44 33498 14.06% 9569 14.79%   
45-49 21105 8.86% 15456 23.88%   
Mean Age 32.25   33.64     
Residence         26.2753*** 
Rural 197191 82.77% 53011 81.91%   
Urban 41049 17.23% 11709 18.09%   
Overall Sex Ratio         134.7558*** 
High 193100 81.05% 53751 83.05%   
Low 45140 18.95% 10969 16.95%   
Pop Served Per Facility         269.3805*** 
3000-3499 31936 13.40% 8407 12.99%   
3500-3999 86059 36.12% 25039 38.69%   
4000-4499 52249 21.93% 12778 19.74%   
4500-4999 36203 15.20% 9265 14.32%   
5000+ 31793 13.34% 9231 14.26%   
Human Development Index         724.4807*** 
Low (0-0.549) 39035 16.38% 9444 14.59%   
Medium (0.55-0.699) 137005 57.51% 40338 62.33%   
High (0.7-0.799) 52626 22.09% 13402 20.71%   
Very High (0.8-1) 9574 4.02% 1536 2.37%   
Percent of Villages <200 Pop         236.2118*** 
<5% 105834 44.42% 29663 45.83%   
5-9.99% 81378 34.16% 22983 35.51%   
>=10% 51028 21.42% 12074 18.66%   




Regression Models – Use of Modern Contraceptive Methods 
Table 3 presents the results of the regression analysis regarding use of modern contraceptives. 
In the unadjusted model, WWD had lower odds of reporting using modern methods (OR = 0.86, p = 
0.001). When individual level covariates were added, disability was still significant, with WWD having 
lower odds of reporting using modern methods (OR = 0.85, p = 0.001). As age increases, the odds of 
reporting modern method use increased as well. Formerly married women (OR = 0.33, p < 0.001) had 
lower odds of using a modern method than currently married women. When compared to Hindus, 
Muslims had lower odds of using a modern method (OR = 0.61, p < 0.001), while women from other 
religious groups had a higher odds (OR = 1.34, p < 0.001). Women from scheduled castes didn’t have a 
significantly different odds of modern method use when compared to women from other castes, though 
women from scheduled tribes had lower odds (OR = 0.94, p < 0.001). As education increased, the odds 
of using a modern method also increased when compared to women with no education. The exception to 
this was women who reported higher education, who had lower odds of modern method use (OR = 0.90, 
p < 0.001). The middle wealth quintile was used as the comparison group for all models. Women from the 
fourth (OR = 1.12, p < 0.001) and highest (OR = 1.24, p < 0.001) wealth quintiles reported higher odds of 
modern method use, while women from the second (OR = 0.87, p < 0.001) and lowest (OR = 0.73, p < 
0.001) wealth quintiles reported lower odds (Table 4). 
When district level covariates were added to the model, WWD still reported lower odds of modern 
contraceptive use (OR = 0.87, p = 0.006). Outcomes for the individual covariates followed the same 
pattern as they did for the individual covariates only model. Women from urban areas had higher odds of 
modern contraceptive use when compared to women from rural areas (OR = 1.09, p < 0.001). Women 
from low sex ratio districts had lower odds of using modern contraceptives when compared to women 
from high sex ratio districts (OR = 0.71, p < 0.001). The relationship between population served per 
medical institution, the HDI, and the percent of villages under 200 population and modern method use 
was mixed (Table 3). 
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Table 3: Logistic Regression Models, Use of Modern Contraceptive Method 
  Unadjusted Adjusted: Individual 
Adjusted: Individual and 
District 
  N = 238230 N = 238230 N = 238230 
Predictor Variable       
Disability (no)       
Yes 0.86 [0.79; 0.94]** 0.85 [0.77; 0.94]** 0.87 [0.79; 0.96]** 
Individual Covariates       
Age categories (15-24)       
25-29   2.53 [2.46; 2.60]*** 2.51 [2.44; 2.58]*** 
30-34   4.78 [4.64; 4.92]*** 4.77 [4.63; 4.92]*** 
35-39   6.50 [6.29; 6.71]*** 6.52 [6.31; 6.73]*** 
40-44   7.18 [6.92; 7.45]*** 7.22 [6.96; 7.50]*** 
45-49   6.99 [6.69; 7.31]*** 6.97 [6.68; 7.29]*** 
Marital Status (Currently Married)       
Formerly Married   0.33 [0.29; 0.37]*** 0.29 [0.26; 0.33]*** 
Religion (Hindu)      
Muslim   0.61 [0.57; 0.63]*** 0.61 [0.59; 0.63]*** 
Other   1.34 [1.24; 1.44]*** 0.89 [0.82; 0.96]** 
Social Group (Other Caste)       
Scheduled Caste   1.02 [0.99; 1.05] 1.02 [0.99; 1.05] 
Scheduled Tribe   0.94 [0.93; 0.96]*** 0.89 [0.87; 0.92]*** 
Highest Education (None)       
Up to Primary   1.13 [1.10; 1.28]*** 1.10 [1.07; 1.13]*** 
Middle   1.12 [1.08; 1.15]*** 1.09 [1.05; 1.13]*** 
Class 10 or 12   1.09 [1.04; 1.13]*** 1.04 [1.00; 1.08] 
Higher Education   0.90 [0.86; 0.96]*** 0.84 [0.79; 0.88]*** 
Wealth Quintiles (Middle)       
Highest   1.24 [1.19; 1.28]*** 1.15 [1.11; 1.19]*** 
Fourth   1.12 [1.08; 1.15]*** 1.09 [1.05; 1.13]*** 
Second   0.87 [0.85; 0.90]*** 0.9 [0.87; 0.92]*** 
Lowest   0.73 [0.71; 0.75]*** 0.78 [0.76; 0.81]*** 
Residence (Rural)       
Urban     1.09 [1.06; 1.13]*** 
District Covariates       
Sex Ratio (High, 900+ girls per 1000 boys)       
Low (less than 900 girls per 1000 boys)     0.71 [0.69; 0.73]*** 
Population Served Per Medical Institution (3000-3499)       
3500-3999     1.02 [0.98; 1.07] 
4000-4499     0.92 [0.88; 0.97]** 
4500-4999     1.19 [1.13; 1.24]*** 
5000+     1.07 [1.01; 1.13]* 
Human Development Index Score (Low [0-0.549])       
Medium (0.55-0.699)     0.93 [0.89; 0.97]*** 
High (0.7-0.799)     1.49 [1.42; 1.57]*** 
Very High (0.8-1)     3.70 [3.38; 4.05]*** 
Percent of Villages <200 Population (<5%)       
5-9.99%     1.01 [0.90; 1.04] 
>=10%     1.05 [1.01; 1.08]** 
***p<0.001; **p<0.01; *p<0.05; For each comparison the omitted category is given in parentheses 
  
Results of the age stratified models can be found in Table 4 and the residence stratified models in 
Table 5. In the 30 and older models, disability was not significantly associated with modern contraceptive 
method use. However, in the model of women under 30 years of age, WWD reported significantly lower 
odds of modern method use in the unadjusted (OR = 0.69, p < 0.001), individual covariate (OR = 0.76, p 
< 0.001), and individual and district covariate (OR = 0.81, p = 0.004) models. Rural WWD were 
significantly less likely to report modern method use in the unadjusted (OR = 0.87, p = 0.004), individual 
covariate (OR = 0.84, p<0.001) and individual and district covariates models (OR = 0.86, p = 0.005) than 
their rural counterparts without disabilities. For urban WWD, there was no association between disability 
and use of a modern contraceptive method. 
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Table 4: Residence Stratified Logistic Regression Models, Use of Family Planning 
  Rural Urban 









  N = 197191 N = 197191 N = 197191 N = 41049 N = 41049 N = 41049 
Predictor Variable             
Disability (no)             
Yes 0.87 [0.78; 0.95]** 0.84 [0.75; 0.93]** 
0.86 [0.77; 
0.96]** 0.89 [0.69; 1.15] 0.88 [0.67; 1,16] 0.90 [0.69; 1.18] 
Individual Covariates             
Marital Status (Currently 
Married)             
Formerly Married   0.38 [0.33; 0.43]*** 
0.33 [0.29; 





Religion (Hindu)             
Muslim   0.49 [0.47; 0.52]*** 
0.52 [0.50; 










Social Group (Other Caste)             





Scheduled Tribe   0.92 [0.90; 0.95]*** 
0.88 [0.85; 
0.90]***   1.01 [0.94; 1.09] 0.96 [0.90; 1.03] 
Highest Education (None)             
Up to Primary   1.11 [1.08; 1.15]*** 
1.08 [1.05; 





Middle   1.11 [1.06; 1.15]*** 
1.08 [1.04; 





Class 10 or 12   1.08 [1.03; 1.14]** 1.05 [1.00; 1.10]   
1.09 [1.01; 
1.18]* 1.08 [0.99; 1.17] 





Wealth Quintiles (Middle)             
Highest   1.24 [1.19; 1.29]*** 
1.16 [1.11; 





Fourth   1.11 [1.07; 1.15]*** 
1.09 [1.05; 





Second   0.87 [0.84; 0.90]*** 
0.89 [0.86; 
0.92]***   0.99 [0.90; 1.09] 0.99 [0.90; 1.09] 
Lowest   0.74 [0.71; 0.76]*** 
0.79 [0.76; 





Age categories (15-24)             
25-29   2.59 [2.51; 2.67] 
2.58 [2.50; 





30-34   4.95 [4.79; 5.12] 
4.97 [4.81; 





35-39   6.72 [6.48; 6.96] 
6.78 [6.54; 





40-44   7.59 [7.29; 7.91] 
7.70 [7.39; 





45-49   7.39 [7.04; 7.75] 
7.43 [7.08; 





District Covariates             
Sex Ratio (High, 900+ girls per 
1000 boys)             
Low (less than 900 girls per 
1000 boys)     
0.70 [0.67; 
0.72]***     
0.74 [0.68; 
0.80]*** 
Population Served Per Medical 
Institution (3000-3499)             
3500-3999     1.06 [1.01; 1.11]*     
0.70 [0.61; 
0.79]*** 
4000-4499     0.99 [0.94; 1.04]     
0.57 [0.49; 
0.65]*** 
4500-4999     
1.25 [1.19; 
1.31]***     
0.78 [0.69; 
0.88]*** 
5000+     
1.18 [1.11; 
1.26]***     
0.69 [0.60; 
0.79]*** 
Human Development Index 
Score (Low [0-0.549])             
Medium (0.55-0.699)     
0.91 [0.87; 
0.95]***     1.06 [0.94; 1.20] 
High (0.7-0.799)     
1.55 [1.47; 
1.63]***     
1.27 [1.11; 
1.45]*** 
Very High (0.8-1)     
3.95 [3.56; 
4.39]***     
3.35 [2.74; 
4.12]*** 
Percent of Villages <200 
Population (<5%)             
5-9.99%     1.00 [0.98; 1.03]     
1.19 [1.12; 
1.26]*** 
>=10%     1.03 [1.00; 1.07]     
1.15 [1.06; 
1.25]*** 




Table 5: Age Stratified Logistic Regression Models, Use of Family Planning 
  30+ Age Group <30 Age Group 











  N = 148138 N = 148138 N = 148138 N = 90102 N = 90102 N = 90102 
Predictor Variable             














Individual Covariates             
Marital Status (Currently Married)             









Religion (Hindu)             


















Social Group (Other Caste)             


















Highest Education (None)             




































Wealth Quintiles (Middle)             




































District Covariates             
Residence (Rural)             
Urban     
1.08 [1.04; 
1.13]***     
1.24 [1.19; 
1.30]*** 
Sex Ratio (High, 900+ girls per 1000 boys)             
Low (less than 900 girls per 1000 boys)     
0.66 [0.63; 
0.68]***     
0.79 [0.75; 
0.82]*** 
Population Served Per Medical Institution 
(3000-3499)             
3500-3999     
0.96 [0.90; 
1.02]     
1.08 [1.02; 
1.15]* 
4000-4499     
0.84 [0.78; 
0.90]***     
1.01 [0.94; 
1.08] 
4500-4999     
1.08 [1.01; 
1.15]*     
1.28 [1.20; 
1.36]*** 
5000+     
1.09 [1.01; 
1.18]*     
1.02 [0.94; 
1.10] 
Human Development Index Score (Low [0-
0.549])             
Medium (0.55-0.699)     
0.82 [0.77; 
0.87]***     
1.04 [0.98; 
1.10] 
High (0.7-0.799)     
1.25 [1.16; 
1.34]***     
1.79 [1.67; 
1.91]*** 
Very High (0.8-1)     
2.88 [2.53; 
3.28]***     
4.58 [4.05; 
5.19]*** 
Percent of Villages <200 Population (<5%)             
5-9.99%     
1.27 [1.23; 
1.32]***     
0.81 [0.78; 
0.84]*** 
>=10%     
1.33 [1.27; 
1.39]***     
0.81 [0.78; 
0.85]*** 
***p<0.001; **p<0.01; *p<0.05; For each comparison the omitted category is given in parentheses 
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Regression Models – Female Sterilization versus Other Modern Methods 
Table 6 presents the results of the regression analysis regarding use of female sterilization 
versus another modern method. In the unadjusted model, WWD had higher odds of female sterilization 
(OR = 1.25, p = 0.001). However, disability was no longer significantly associated with female sterilization 
in either the individual covariates or individual and district covariates models. 
Table 6: Logistic Regression Models, Female Sterilization Versus Another Modern Method 
  Unadjusted Adjusted: Individual 
Adjusted: Individual and 
District 
  N = 173981 N = 173981 N = 173981 
Predictor Variable       
Disability (no)       
Yes 1.25 [1.10; 1.43]** 0.91 [0.78; 1.05] 1.06 [0.91; 1.23] 
Individual Covariates       
Age categories (15-24)       
25-29   3.10 [2.98; 3.22]*** 3.23 [3.11; 3.37]*** 
30-34   6.31 [6.06; 6.58]*** 6.95 [6.66; 7.25]*** 
35-39   10.66 [10.19; 11.16]*** 12.24 [11.68; 12.81]*** 
40-44   17.40 [16.45; 18.40]*** 20.50 [19.36; 21.71]*** 
45-49   27.20 [25.17; 29.39]*** 32.96 [30.46; 35.66]*** 
Marital Status (Currently Married)       
Formerly Married   2.72 [1.97; 3.75]*** 2.13 [1.54; 2.94]*** 
Religion (Hindu)       
Muslim   0.33 [0.31; 0.34]*** 0.39 [0.37; 0.41]*** 
Other   0.65 [0.60; 0.70]*** 0.71 [0.66; 0.77]*** 
Social Group (Other Caste)       
Scheduled Caste   0.71 [0.68; 0.74]*** 0.87 [0.83; 0.91]*** 
Scheduled Tribe   1.00 [0.96; 1.04] 1.05 [1.01; 1.09]* 
Highest Education (None)       
Up to Primary   0.64 [0.61; 0.66]*** 0.67 [0.65; 0.70]*** 
Middle   0.43 [0.41; 0.45]*** 0.46 [0.44; 0.48]*** 
Class 10 or 12   0.25 [0.24; 0.27]*** 0.29 [0.28; 0.31]*** 
Higher Education   0.10 [0.10; 0.11]*** 0.13 [0.12; 0.14]*** 
Wealth Quintiles (Middle)       
Highest   0.68 [0.65; 0.71]*** 0.75 [0.71; 0.78]*** 
Fourth   0.92 [0.88; 0.96]*** 0.94 [0.90; 0.99]* 
Second   1.04 [0.99; 1.09] 1.04 [1.00; 1.09] 
Lowest   0.96 [0.92; 1.00] 0.98 [0.94; 1.03] 
Residence (Rural)       
Urban     0.50 [0.49; 0.52]*** 
District Covariates       
Sex Ratio (High, 900+ girls per 1000 boys)       
Low (less than 900 girls per 1000 boys)     1.14 [1.09; 1.20]*** 
Population Served Per Medical Institution (3000-3499)       
3500-3999     1.21 [1.32; 1.49]*** 
4000-4499     1.38 [1.28; 1.48]*** 
4500-4999     1.48 [1.39; 1.59]*** 
5000+     1.36 [1.26; 1.48]*** 
Human Development Index Score (Low [0-0.549])       
Medium (0.55-0.699)     1.40 [1.32; 1.49]*** 
High (0.7-0.799)     1.88 [1.76; 2.02]*** 
Very High (0.8-1)     1.20 [1.08; 1.34]** 
Percent of Villages <200 Population (<5%)       
5-9.99%     0.67 [0.64; 0.69]*** 
>=10%     0.67 [0.64; 0.70]*** 
***p<0.001; **p<0.01; *p<0.05; For each comparison the omitted category is given in parentheses  
 
In Table 7, results for the residence stratified models and in Table 8 the results for the age 
stratified models can be found. Results in the age stratified models were mixed. WWD 30 years of age 
and older were more likely to report sterilization in the unadjusted model (OR = 1.41, p = 0.001), but not 
in the other models compared to older women without disabilities. Results for WWD under age 30 were 
also mixed. These women were less likely to report sterilization in the individual covariates model (OR = 
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0.80, p = 0.045), but not in the other models compared to younger women without disabilities. Rural 
WWD only reported lower odds of sterilization in the individual covariates model (OR = 0.82; p = 0.017) 
compared to rural women without disabilities. However, WWD were significantly more likely to report 
sterilization than another modern method in all three of the urban models (disability only: OR = 1.89, p < 
0.001; individual covariate: OR = 1.62, p = 0.003; district and individual covariates: OR = 1.57, p = 0.011).  
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Table 7: Residence Stratified Logistic Regression Models, Female Sterilization 
  Rural Urban 











  N = 142388 N = 142388 N = 142388 N = 31593 N = 31593 N = 31593 
Predictor Variable             
Disability (no)             
Yes 
1.07 [0.93; 
1.24] 0.82 [0.70; 0.97]* 0.95 [0.81; 1.12] 
1.89 [1.39; 
2.57]** 1.53 [1.09; 2.17]* 1.57 [1.11; 2.22]* 
Individual Covariates             
Marital Status (Currently Married)             




2.97]***   2.18 [1.11; 4.30]* 2.25 [1.13; 4.46]* 
Religion (Hindu)             


















Social Group (Other Caste)             




0.89]***   1.10 [0.96; 1.26] 1.15 [1.01; 1.32]* 





Highest Education (None)             




































Wealth Quintiles (Middle)             









Fourth   0.97 [0.93; 1.03] 0.96 [0.91; 1.01]   0.93 [0.85; 1.01] 0.92 [0.84; 1.00] 
Second   0.99 [0.94; 1.04] 1.03 [0.98; 1.09]   1.12 [1.00; 1.25]* 1.15 [1.03; 1.28]* 
Lowest   
0.89 [0.85; 





Age categories (15-24)             













































District Covariates             
Sex Ratio (High, 900+ girls per 1000 
boys)             
Low (less than 900 girls per 1000 boys)     
1.13 [1.08; 
1.19]***     1.03 [0.94; 1.13] 
Population Served Per Medical 
Institution (3000-3499)             
3500-3999     
1.44 [1.34; 
1.54]***     
0.70 [0.61; 
0.91]*** 
4000-4499     
1.69 [1.55; 
1.83]***     
0.74 [0.64; 
0.86]*** 
4500-4999     
1.93 [1.78; 
2.09]***     
0.70 [0.60; 
0.80]*** 
5000+     
1.75 [1.60; 
1.93]***     
0.68 [0.58; 
0.80]*** 
Human Development Index Score (Low 
[0-0.549])             
Medium (0.55-0.699)     
1.32 [1.23; 
1.41]***     
1.38 [1.20; 
1.58]*** 
High (0.7-0.799)     
1.81 [1.67; 
1.96]***     
1.70 [1.46; 
1.98]*** 
Very High (0.8-1)     
1.55 [1.36; 
1.77]***     0.85 [0.68; 1.06] 
Percent of Villages <200 Population 
(<5%)             
5-9.99%     
0.62 [0.60; 
0.65]***     
0.79 [0.73; 
0.84]*** 
>=10%     
0.64 [0.61; 
0.67]***     
0.71 [0.65; 
0.78]*** 
***p<0.001; **p<0.01; *p<0.05; For each comparison the omitted category is given in parentheses 
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Table 8: Age Stratified Logistic Regression Models, Female Sterilization 
  30+ Age Group <30 Age Group 











  N = 122750 N = 122750 N = 122750 N = 51231 N = 51231 N = 51231 
Predictor Variable             














Individual Covariates             
Marital Status (Currently Married)             
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Social Group (Other Caste)             


















Highest Education (None)             




































Wealth Quintiles (Middle)             




































District Covariates             
Residence (Rural)             
Urban     
0.57 [0.55; 
0.60]***     
0.57 [0.54; 
0.60]*** 
Sex Ratio (High, 900+ girls per 1000 boys)             
Low (less than 900 girls per 1000 boys)     
1.12 [1.05; 
1.19]***     
1.16 [1.09; 
1.23]*** 
Population Served Per Medical Institution 
(3000-3499)             
3500-3999     
1.24 [1.13; 
1.35]***     
1.06 [0.97; 
1.16] 
4000-4499     
1.20 [1.09; 
1.33]***     
1.48 [1.33; 
1.64]*** 
4500-4999     
1.25 [1.13; 
1.38]***     
1.59 [1.44; 
1.75]*** 
5000+     
1.31 [1.17; 
1.46]***     
1.29 [1.15; 
1.45]*** 
Human Development Index Score (Low [0-
0.549])             
Medium (0.55-0.699)     
0.96 [0.88; 
1.05]     
2.03 [1.86; 
2.22]*** 
High (0.7-0.799)     
1.16 [1.05; 
1.28]**     
2.96 [2.68; 
3.27]*** 
Very High (0.8-1)     
0.71 [0.61; 
0.83]***     
2.15 [1.84; 
2.51]*** 
Percent of Villages <200 Population (<5%)             
5-9.99%     
0.89 [0.85; 
0.94]***     
0.53 [0.51; 
0.56]*** 
>=10%     
0.83 [0.79; 
0.88]***     
0.58 [0.54; 
0.61]*** 
***p<0.001; **p<0.01; *p<0.05; For each comparison the omitted category is given in parentheses 
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Discussion 
In this study, the AHS from India was used to conduct analyses to determine associations 
between disability and modern contraceptive use. We constructed a series of logistic regression models 
measuring the odds of modern contraceptive use and female sterilization among non-pregnant women 
with and without disabilities of reproductive age (15-49) who do not want to get pregnant in the next year 
in Rajasthan. Data from the AHS has not been used to assess reproductive healthcare use among WWD 
before. There is a lack of quantitative research regarding modern contraceptive use among WWD in 
India. This study adds to the literature regarding reproductive health of WWD in India in general and 
Rajasthan specifically, filling important gaps in reproductive health research in the region.  
There are several key takeaways from this study. WWD have lower odds of modern contraceptive 
use than women without disabilities in Rajasthan. When analysis was stratified based on location of 
residence, rural WWD have lower odds of modern contraceptive use than women without disabilities. In 
the under 30 years of age stratified model, WWD reported a significantly lower odds of modern 
contraceptive use than women without disabilities. There was no significant relationship between 
disability status and female sterilization use in the full sample models. However, among urban women, 
WWD had higher odds of female sterilization than women without disabilities. This is particularly striking 
as urban women were less likely to report female sterilization in general. 
In this study, age, residence, marital status, wealth, education, religion, and caste were all found 
to have a significant impact on modern contraceptive use. This is consistent with previous studies of 
contraception in India (Bhende et al., 1991; International Institute for Population Sciences (IIPS) & ICF, 
2017). Female sterilization was the most commonly reported contraceptive method, as is the case in a 
number of other studies of contraceptive use in India (Bhende et al., 1991; International Institute for 
Population Sciences (IIPS) & ICF, 2017; Pandey & Singh, 2015; Pradhan & Dwivedi, 2019; Roy et al., 
2008) and Rajasthan (Choi et al., 2019; Raj et al., 2015, 2018). The main difference in determinants for 
female sterilization use found in previous studies was that sterilization use was more common among 
rural women (S. M. Mathur et al., 2016). This was also found in the current study. 
The results of this study regarding modern contraceptive use are also consistent with the findings 
of studies with WWD in other parts of the world. For example, a cross-sectional study in Uganda found 
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lower use of contraceptives among WWD (Ayiga & Kigozi, 2016). A study in the US also found that WWD 
were less likely to access family planning services, particularly women with physical disabilities (Mosher 
et al., 2017). These findings are also supported by qualitative studies conducted in India where WWD 
reported low contraceptive use and a number of barriers to accessing family planning (Dean et al., 2017; 
R. Sharma et al., 2015) and similar studies conducted throughout the world with WWD, including in the 
Philippines (Devine et al., 2017), Ghana (Mprah, 2013), and Ethiopia (Beyene et al., 2019).  
A significant association was not found between having a disability and female sterilization versus 
another modern method. This is in contradiction to a nationally representative study conducted in the 
United States, which found that WWD had higher odds of sterilization versus any other form of 
contraception (OR 1.36, 95% CI 1.03, 1.79) (Wu, McKee, Mckee, et al., 2017b). However, in this study 
WWD living in urban areas had higher odds of female sterilization, which does align with the findings of 
the US study. Previous studies in India have found that female sterilization is more common in rural areas 
than urban areas (Oliveira et al., 2014; P. Singh et al., 2021). The relatively high prevalence of 
sterilization in rural areas could mask any relationship between disability and sterilization. 
Further Research 
There is a lack of research regarding the reproductive health of WWD in low- and middle-income 
countries in general. While this study begins to fill some of the gaps in the literature, additional studies will 
need to be conducted to confirm its findings. This is particularly important as the prevalence of disability in 
the AHS is lower than that estimated by disability advocates (Addlakha, 2013b). This could be because of 
the exclusion of unmarried women and women over 49 years of age from the survey as WWD are more 
likely to be unmarried and disability is more commonly reported by older women (Ghai, 2002, 2003; 
Social Statistics Division, 2017). Use of other survey questions for the collection of disability data would 
be an essential part of these studies, such as the Washington Group Short Set Questionnaire 
recommended by the United Nations (Altman, 2016). Disability researchers are encouraged to use these 
types of standardized questionnaires to improve the quality of the disability data collected and allow for 
global comparisons (Groce, 2018b; Groce & Mont, 2017). Data collected via the AHS in other states 
could also be analyzed to determine consistency of the findings of this study within the larger AHS 
dataset.  
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In addition, it would be informative to conduct research to determine if there are differences in 
outcomes based on type and severity of disability. This has been found in other settings. For example, a 
study in the United States found female sterilization and non-use of contraception was more common 
among women with cognitive disabilities and use of the oral contraceptive pill was less common among 
women with physical disabilities (Mosher et al., 2018). Another study in the US specifically found that 
women with cognitive disabilities had a higher odds of female sterilization and hysterectomy than women 
without cognitive disabilities and that their sterilization procedures took place at significantly younger ages 
(Li et al., 2018). Based on this result, it would be important to analyze sterilization by disability type in 
India as well as in additional sites. Additional research regarding contraceptive use by WWD in India that 
includes unmarried women is also needed as there are an increasing number of unmarried women who 
use contraceptives (Francis Zavier & Jejeebhoy, 2015). 
Qualitative studies regarding disability and contraception in low-income settings found that WWD 
were more likely to be sterilized at the behest of their family members as a method to reduce the chance 
of a pregnancy if the woman was a victim of sexual violence (Casebolt, 2020). Because these studies 
were qualitative, the direct impact of this behavior on the statistical likelihood of sterilization among WWD 
in these settings is unknown. The AHS did not ask if the women made the decision to become sterilized 
or if they were forced or coerced, something WWD commonly report worldwide (Casebolt, 2020). Women 
were not asked about their age or parity at sterilization. It is more common for these to be lower among 
WWD than the general population (Casebolt, 2020). It is possible WWD in the AHS dataset were 
sterilized for these reasons, which would suggest a human rights issue regarding sterilization for WWD in 
Rajasthan. An assessment to determine if there are statistical differences in age or parity at time of 
sterilization should also be conducted to determine if the qualitative finding of younger age and lower 
parity at sterilization are accurate. 
Limitations 
Social desirability bias is a concern when surveys are conducted via face-to-face interviews. 
Because the interviewers are asking participants questions and then recording their responses, it is 
possible the respondents will change their responses to make themselves appear in compliance with 
local social norms. This is particularly true when surveys ask about topics that are taboo, controversial, or 
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stigmatizing, such as sex and disability (Gregson et al., 2002). Another limitation is the exclusion of 
unmarried women. Indian Census data show WWD are less likely to be married than women without 
disabilities (Social Statistics Division, 2017). That would impact the likelihood of WWD being included in a 
survey like the AHS, which only includes married women.  
The lack of information regarding age or parity at time of sterilization also limits the usability of 
this dataset to determine if there are differences in timing of sterilizations among WWD. Also, not 
including questions regarding timing of disability make determining if disability predates contraceptive use 
or sterilization impossible. As a result, this study is only able to report associations and not causal 
relationships. The bias analysis also showed that there were significant differences between the sample 
of women who completed the contraceptive questions and those who did not. Women who did not 
complete the contraceptive questions were more likely to report disability, a mental disability, being 
formerly married, and being in the youngest and oldest age groups. It is possible these women were not 
asked the contraceptive questions because the interviewers did not believe the questions would be 
relevant to these women. 
It is possible there was bias in the reporting of sterilization use by women in this sample. A study 
by Choi et al. (2019) conducted in Rajasthan assessed the effectiveness of asking women their current 
contraceptive method to determine sterilization use in communities with a high prevalence of sterilization. 
Women in the study were asked if they were currently using a contraceptive method, under the 
presumption that sterilization is a form of contraception and therefore sterilized women should report they 
are using a contraceptive method. The study also asked women if they were sterilized, and found that 
among sterilized women, only 78% reported current contraceptive use. Based on the findings of this 
study, using questions about current contraceptive method leads to an underestimation of sterilization 
prevalence (Choi et al., 2019). This is how the AHS asked about contraceptive use, and therefore it is 
possible the findings of the study regarding sterilization are not accurate. 
One thing to keep in mind when interpreting the results of this study is that even though disability 
is statistically significant in many of the models, the variance in contraceptive use is not a result of 
disability. The R-squared results for the disability-only models are zero, which shows the statistically 
significant association between disability and the outcomes of this study are limited in how meaningful 
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they are. It is possible these significant associations have been found because of the large size of the 
sample. Additional studies would be needed to determine if a meaningful association can be identified. 
Conclusions 
According to analysis of the AHS data, WWD are less likely to report use of modern 
contraceptives. Disability was not significantly associated with sterilization over other methods. However, 
when looking at urban women, who have a lower rate of sterilization in general, WWD were more likely to 
report sterilization. Combining these findings with those from qualitative studies regarding contraceptive 
use among WWD in India, there is a strong possibility that WWD are being denied access to family 
planning services or not able to make decisions regarding their own reproduction. It is also possible WWD 
have challenges when attempting to access family planning care because of the barriers inherent in 
having a disability. Assessments of the National Family Planning Programme should be conducted to 
determine accessibility issues within the service provision of contraceptive services. With the newly 
passed Rights of Persons with Disabilities Act, which includes the right to reproductive health care, this 
information will be particularly important. It will be difficult to properly implement the Act if reproductive 
health services are inaccessible. Additional studies analyzing contraceptive use by disability type are also 
needed to determine the needs of women with a variety of disabilities. These studies could also guide the 











In the world today, an estimated 1 in 5 people are living with a disability (World Health 
Organization & World Bank, 2011). Despite this large proportion of the population experiencing disability, 
there is a lack of focus on people with disabilities (PWD) in reproductive and maternal health research. 
This study will assess the use of maternal health services by women with disabilities (WWD) in 
Rajasthan, India. 
Disability in India 
Based on data from the 2011 Census, there are approximately 26.8 million PWD in India. This 
makes up 2.2% of the Indian population (Social Statistics Division, 2017). However, disability advocates 
and researchers assert this is an underestimation of actual prevalence of disability in the country (Ghai, 
2015; Ghosh, 2016b; Mehrotra, 2011). In part, this is because of the way the Indian government defines 
disability. While international organizations generally discuss disability through the lens of functional 
limitations that result from health issues (Üstün et al., 2009; World Health Organization & World Bank, 
2011), in India disability is legally defined based on specific diagnoses that fall within some general 
categories of the functions most effected (The Rights of Persons with Disabilities Act, 2016). In the Rights 
of Persons with Disabilities Act (RWPD Act) passed in 2016, the categories of disability used include: 
locomotor, visual, hearing, speech and language, intellectual, mental behavior, chronic health issues, and 
multiple disabilities. There is then a list of the specific diagnoses that qualify as disabilities within these 
larger classifications (The Rights of Persons with Disabilities Act, 2016). For data collection purposes, 
however, different definitions of disability have been used in India. The 2011 Census uses the categories 
seeing, hearing, speech, movement, mental retardation, mental illness, any other, and multiple disabilities 
(Office of the Registrar General & Census Commissioner, 2011). The annual National health Survey uses 
only five categories: seeing, hear, speech, movement, and mental conditions (Central Statistics Office, 
2012). The dataset used for this study, the Annual Health Survey, fell in the middle, using the categories 
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mental, visual, hearing, speech, locomotor, multiple, and other disabilities (Office of the Registrar General 
& Census Commissioner, 2016). 
Maternal Healthcare Use in India 
There are a number of factors that affect use of maternal health services in India. Women from 
lower income families are less likely to receive antenatal care (ANC), have a facility delivery, and obtain 
postnatal care (PNC) than higher income women services (Awasthi et al., 2016). Rural women are also 
less likely to utilize these services (Awasthi et al., 2016). When assessing determinants of institutional 
delivery, women in their late 20s and 30s are more likely to deliver at a health facility than younger 
women. Women who have more children are less likely to deliver at a health facility. Higher education 
level is associated with an increased likelihood of institutional delivery. Hindu women have a higher odds 
of institutional delivery than women from other religious groups (Barman, Roy, et al., 2020). One of the 
most significant determinants of use of all maternal health services in India is education, with the odds of 
using all maternal health services increasing as education increases (Barman, Saha, et al., 2020; 
Govindasamy & Ramesh, 1997). Economic and social status also have a significant impact on use of all 
maternal health services according to a national scoping review (Sanneving et al., 2013). 
The 2015-16 National Family Health Survey (NFHS) collected data on maternal healthcare use 
from a representative sample of women across India, using the WHO recommendations regarding ANC 
services as a guide for analysis (International Institute for Population Sciences (IIPS) & ICF, 2017). At the 
time of the survey, WHO recommended women attend at least four ANC visits, receive two tetanus toxoid 
(TT) injections, and receive 100 doses of iron and folic acid (IFA) supplements. TT injections are 
important to prevent women and babies from contracting tetanus during the labor and delivery process 
and iron and folic acid are both important supplements for a health pregnancy and fetal development 
(World Health Organization, 2018). According to the NFHS, 84% of women age 15-49 years who gave 
birth in the five years before the survey received some form of ANC. The recommended four ANC visits 
were attended by 51% of women surveyed. Only 30% of women who gave birth in the last five years 
reported taking 100 doses of IFA supplements and 83% received at least two TT injections during their 
pregnancy (International Institute for Population Sciences (IIPS) & ICF, 2017). Rural women, women from 
marginalized caste groups, and women with low education are all less likely to use ANC, particularly 
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completing the minimum recommended number of visits and use IFA supplementation (Kumar et al., 
2019). ANC is also important because women who attend the recommended number of ANC visits are 
more likely to also have a skilled delivery (Adjiwanou & LeGrand, 2013). 
Institutional deliveries were reported by 79% of women and 81% of births were delivered by a 
skilled provider. A skilled provider was defined as a doctor, nurse, midwife, or trained community health 
worker (International Institute for Population Sciences (IIPS) & ICF, 2017). There is a close relationship 
between skilled delivery and ANC. Women who receive the recommended number of ANC visits are more 
likely to have an institutional delivery or a home delivery with a skilled provider (Ae et al., 2008; Sugathan 
et al., 2001) Among women in the survey, 65% reported a postnatal check within the first 48 hours after 
their birth, while 30% did not receive postnatal checks at all. When women delivered in an institution, they 
were more likely to have a postnatal check within 48 hours (International Institute for Population Sciences 
(IIPS) & ICF, 2017). 
In Rajasthan, 85.5% of women reported attending at least one ANC visit in the 2015-16 NFHS. 
On the other hand, only 38.5% reported attending the recommended number of ANC visits during their 
pregnancy. Of women surveyed in Rajasthan, 81.9% reported at least two TT injections and 17.3% 
reported taking IFA supplementation for at least 100 days. Delivery in a health facility was reported by 
84% of women, and 86.5% of women reported a delivery by a skilled provider. PNC within 48 hours of the 
birth was reported by 64.9% of women in the NFHS, 2015-16 (International Institute for Population 
Sciences (IIPS) & ICF, 2017). A case study conducted in Rajasthan found that most maternal services 
are provided by the government (Iyengar et al., 2009). These services are limited via a lack of human 
resources, infrastructure, and supplies and equipment, particularly in rural areas where many women in 
Rajasthan live. Programs to address maternal and child health issues in the state have not been as 
effective as they could have been because of poor use of resources, unorganized implementation, and 
limited regulation on the ground (Iyengar et al., 2009). 
Women with Disabilities and Maternal Health in India 
While there have been a number of studies on parenting children with disabilities in India 
(Chakravarti, 2008; Dickinson, 2018; Gupta et al., 2012; John & Roblyer, 2017), studies focused on the 
maternity experience of mothers with disabilities are few in number. One program focused on disability in 
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India was the South India Disability Evidence (SIDE) study, which took place in Andra Pradesh and 
Karnataka. One paper to come out of this greater project was focused on comparing the reproductive 
health of WWD and women without disabilities (Murthy et al., 2014). This study used a case-control 
design, matching 247 WWD with 324 age-matched controls age 15-45 years. The researcher team found 
WWD in the study were significantly less likely to have experienced a pregnancy than women without 
disabilities. However, WWD had more children on average than women without disabilities. Women 
without disabilities were also more likely to report a pregnancy in the two years before the study than the 
WWD in the study. They did not find a statistically significant difference in use of ANC, hospital delivery, 
Cesarean section delivery, or pregnancy outcomes (Murthy et al., 2014). These findings are the opposite 
of those in some other parts of the world. Because the sample for the SIDE study was small and 
represented a limited number of communities in two South Indian states, it is important to conduct 
additional research to determine if these findings are typical of WWD in India or not. WWD were more 
likely to report convulsions and depression during their pregnancy than women without disabilities 
(Murthy et al., 2014). 
Qualitative studies have found that Indian WWD experience many barriers when attempting to 
access maternal healthcare. Sharma et al. (2015) found WWD experiencing limited access to 
transportation, inaccessible infrastructure, negative attitudes from maternal healthcare providers, and a 
lack of support from community and family members (R. Sharma et al., 2015). This study took place in 
North India, but these findings are similar to those identified to reviews of reproductive healthcare access 
around the world (Carew et al., 2017; Casebolt, 2020). These barriers all complicate the process of 
reaching and receiving maternal health services in India care. 
However, WWD are not a monolith, and their experiences of disability and reproductive health will 
vary based on their disability type and severity, income, education, caste, religion, and other 
socioeconomic identifiers. Dean et al. (2017) conducted a qualitative study in Gujarat to determine what 
some of the differences in reproductive health experiences were among WWD from different 
backgrounds. WWD who were from low-income families and had minimal education disclosed they had 
little to no control over decision making regarding their marriages. Higher income and more highly 
educated WWD had more autonomy and say in their marriages, but they expressed their decision making 
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was less than that of their non-disabled female relatives. Higher income and high caste women were 
more likely to receive care at private facilities because they perceived the quality of care was better. 
Lower income WWD stated when they could afford private healthcare, they would choose it because they 
experienced better treatment there than at public facilities. Some WWD in the study described that they 
received better care because of their disability while others perceived their care was worse because of 
their disability. This was not related to the sociodemographic identifiers of the women in the study. While 
most of the women reported not accessing reproductive health services until after they were married, 
women who were more highly education and high-income communicated that they had some control over 
their reproductive health decisions while low-income and less educated women did not feel they had that 
control (Dean et al., 2017). 
The barriers experienced by WWD in India when accessing maternal healthcare are the same as 
those experienced by WWD in other countries. Qualitative research has identified some of the common 
experiences of WWD with maternal care in India, but the quantitative impacts of those experiences have 
not been the focus of much research. The SIDE study mentioned above (Murthy et al., 2014) has done 
some research regarding these impacts in South India, but a similar study has not been conducted in 
North India. Therefore, there is a need for the maternal health services use and outcomes of WWD in 
India to be analyzed in the North Indian context. 
Study Aim 
The aim of this study is to estimate the association between disability status and maternal 
healthcare use among women of reproductive age in Rajasthan, India. This includes analysis of 
attendance of the minimum recommended number of three or more ANC visits, use of skilled delivery, 
and receiving PNC within 48 hours of delivery. Rajasthan was selected because it had a larger 
prevalence of disability than other states included in the dataset, increasing the probability of more 
precise estimates. In addition, the lead author is familiar with this state and therefore would be able to 
take cultural norms in the area into account when selecting variables for analysis. 
Methods 
Dataset 
The dataset used for this study is the Indian Annual Health Survey (AHS). This is a survey that 
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was conducted by the Ministry of Health and Family Welfare and Census Commission of India over three 
waves from 2010-2013. The primary purpose of the survey was to collect data regarding infant, child, and 
maternal health and fertility, but disability data was also collected. Because of this, it focused on the 
states of Northern and Northeastern India with the highest rates of infant, child, and maternal mortality 
and highest fertility rates. One of these states is Rajasthan, which will be the focus of this study. This 
study will only be using data from the 2010-11 baseline survey. This is because we were unable to 
identify a variable to link participants across the three waves of the data collection and the AHS did not 
explain how it managed loss to follow-up in later surveys (Office of the Registrar General & Census 
Commissioner, 2016). 
The government describes the AHS as “a uni-stage stratified simple random sample without 
replacement except in the case of larger villages in rural areas wherein a two stage stratified sampling 
has been applied” (Office of the Registrar General & Census Commissioner, 2016, p.6). Census 
Enumeration Blocks (CEBs) were used as the sampling units in urban areas, while in rural areas 
sampling was based on villages. Villages were then stratified into two strata: one with villages less than 
2000 population and another with villages population size 2000 or larger (Office of the Registrar General 
& Census Commissioner, 2016). 
There were four survey tools used to collect data for the AHS: the house-listing schedule, the 
household schedule, the woman schedule, and the mortality schedule. Household assets and housing 
quality were collected via the house-listing schedule. Demographics, disabilities, injuries, illnesses, and 
health habits of usual residents in the household were included in the household schedule. Ever-married 
women ages 15-49 completed the woman schedule, which was divided into two parts. All of these women 
completed a part asking about use of contraceptives, education about STIs, and treatment of common 
health issues like diarrhea and respiratory infections. Women who had given birth between 2007 and 
2009 responded to questions regarding their maternal healthcare, pregnancy outcomes, and infant care. 
Data from these three schedules are used in this study. Maternal and child mortality data was collected 




In this analysis, only data from the 2010-11 baseline survey in Rajasthan is included. The sample 
in Rajasthan at baseline included 351,439 household with 1,790,673 individual household members. This 
sample includes all usual residents in these households because demographic data was collected for all 
household members (Office of the Registrar General & Census Commissioner, 2016). 
In this analysis, only ever-married women ages 15-49 who had given birth between 2007 and 
2009 and therefore completed the pregnancy section of the woman scheduled were included. A total of 
150,670 women met these requirements and participated in this part of the survey. Women who reported 
stillbirths or abortions (7,273 women) were removed from the sample as women with these pregnancy 
outcomes would have different maternity care needs than women who had live births. An additional 1,414 
women were removed from the analysis as a result of missing demographic information. This left a final 
sample of 141,983 women. However, due to differential missing data regarding the questions collecting 
outcome data, sample sizes vary for each of the outcomes included in the analysis. A data flow chart can 
be seen in Figure 9. 
 
 




This study analyzed outcomes focused on ANC, skilled delivery, and PNC. For ANC, outcome of 
interest was whether or not women attended the minimum recommended number of ANC visits during 
their pregnancy. In 2011, the World Health Organization recommended a minimum of four ANC visits 
throughout pregnancy (World Health Organization, 2016). However, at the time of the AHS, the Indian 
government recommended a minimum of three ANC visits (Ministry of Health and Family Welfare, 2010), 
which was used in AHS reports to determine if the minimum recommended number of ANC visits had 
been achieved (Office of the Registrar General & Census Commissioner, 2016). Therefore, three ANC 
visits were used as the benchmark for whether or not the minimum number of ANC visits has been 
achieved in this study. This was coded as a dichotomous variable, with fewer than three visits coded as 
no (code 0) and three or more visits coded as yes (code 1). Due to 5% of the sample having missing data 
regarding ANC visits, the sample size for this outcome is 135,563 women.  
Skilled delivery was measured using two variables. If the woman reported she delivered at a 
facility or that her home delivery was assisted by a trained provider, including a doctor, midwife, or nurse, 
then she was coded as having a skilled delivery. This was included in the dataset as a dichotomous 
variable, with no (code 0) meaning the woman had an unskilled delivery and yes (code 1) that she had a 
skilled delivery. Due to some missing responses regarding place of delivery, the sample size for this 
outcome was 141,865 women. To measure PNC, women were asked if they received PNC care within 48 
hours of their delivery. This was included in the analysis as a dichotomous variable, with no care within 48 
hours coded as no (code 0) and care within 48 hours coded as yes (code 1). For this question, 227 
women reported they did not know, and they were coded as missing. Due to some missing data for this 
question, the sample size for this analysis is 141,018 women. 
Exposure 
As part of the AHS household schedule, participants were asked if they had any form of disability 
at the time of the survey. Their responses were then coded into eight categories based on the functions 
most impacted by their disability: mental, visual, hearing, speech, locomotor, multiple, other, or no 
disability. In this study, disability has changed to a dichotomous variable, coded as yes have a disability 
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(code 1) or no do not have a disability (code 0). 
Covariates 
A group of covariates were selected for inclusion in the model analyses. These variables were 
selected because, based on a thorough review of the literature, they have significant relationships with 
disability and with the maternal healthcare use outcomes included in this study. Age of the mother at the 
time of the birth being discussed in the survey is the most relevant age measure for this analysis. This 
was not collected as part of the survey. However, year of birth of the mother and year the birth of the 
baby took place were collected. Age of the mother at birth was constructed based on these two variables. 
It was organized into three age categories: 15-19, 20-34, and 35 and older. This is because birth 
outcomes tend to be different for women under 20 and over 35 and there are more complications at these 
ages. The 20-34 age group is used as the reference category in all analyses. Religion is dived into three 
categories: Hindu, Muslim, and Other. There are three social group categories: scheduled caste, 
scheduled tribe, or other. Hindus from higher caste groups and women from other religious backgrounds 
are both included in the other class group. There are five education categories: no education, up to or 
completed primary school, completed middle, completed Class 10 or Class 12, and completed some 
higher education. Rural and urban are the two residency categories used in the analysis. This dataset 
only included ever-married women, and so marital status is divided into two codes: currently married and 
formerly married (including divorced, widowed, and separated). The number of living children of the 
mother at the time of their most recent birth was also included as a count variable. A variable to first 
versus later order birth was also created for later model stratification based on the number of living 
children reported at the time of the pregnancy being discussed in the survey. 
Economic development, healthcare infrastructure, and gender empowerment can all have an 
impact on maternal healthcare use and accessibility for WWD and these variables can differ based on 
district. Therefore, variables were included in the analysis to control for these things at the district level. 
Economic development was measured via the Human Development Index (HDI) score for each district 
(Institute of Development Studies, 2008). This score is on a continuous scale from 0 to 1, with 1 the 
identifier for high economic development and 0 representing low economic development. Based on 
guidance from the Institute of Development Studies, four categories of score ranges were created and 
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included in this study: low (0-0.549), medium (0.55-0.699), high (0.7-0.799), and very high (0.8-1) 
(Institute of Development Studies, 2008). Accessibility of healthcare in each district was measured via the 
average population served per medical institution in each district. This was calculated by taking the 
population of the district and dividing by the number of medical institutions in the district. This count was 
then divided into the following categories: 3,000-3,499; 3,500-3,999; 4,000-4,499; 4,500-4,999; and 
5,000+. No district reported fewer than 3,000 people per medical institution (Institute of Development 
Studies, 2008). 
Gender equality is included in the model as the population sex ratio, which includes all males and 
females of all ages in the district in the calculation. This ratio was divided into two categories based on 
guidance from UNFPA on interpreting the ratio: high for 900 or more females per 1,000 males and low for 
less than 900 females per 1,000 males (Technical Division of the United Nations Population Fund, 2014). 
The AHS did not include villages under 200 population in the sampling frame for data collection. This has 
the potential to skew the data, so a variable was included in the analysis to control for the impact of 
exclusion of these villages. The variable is the percentage of villages under 200 population in each district 
and is divided into the following categories: less than 5% of villages are under 200 population, 5-10% of 
villages are under 200 population, or more than 10% of villages are under 200 population. The 2011 
National Census collected data regarding the proportion of villages under 200 population per district 
(Government of India, 2011). 
Data Analysis 
We first described the full sample using descriptive analysis. Respondents were selected with 
unequal probability, so sampling weights were needed and therefore weighted percentages were used. 
We used chi-square tests to assess the significance of the relationship between disability status and all 
outcomes (minimum ANC, important ANC, skilled delivery, and PNC within 48 hours) across all of the 
covariates because all of the variables were categorical or count data. Because there were some women 
in the full maternal healthcare sample that did not complete all of the questions, bias analysis was 
conducted comparing the women who completed the relevant survey questions and those who did not for 
each of the outcomes. 
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Logistic regression was used to determine the association of disability status and each covariate 
with attending the minimum number of ANC visits, receiving important ANC services, having a skilled 
delivery, and receiving PNC within 48 hours of delivery. Three versions of the models were developed: a 
crude model that only includes disability as our primary exposure of interest; a multivariate model 
including disability and all of the individual-level covariates described above; and a multilevel model 
including disability, all of the individual-level covariates, and all of the district-level covariates discussed 
earlier. A number of sensitivity analyses were also conducted for all outcomes. Sensitivity analysis 
models were developed with and without a wealth variable as this is a variable that had been found to be 
significantly related to maternal health care use in other studies. Wealth was included in the AHS dataset 
as quintiles of scores assigned to each household based on the assets owned and quality of the housing. 
This variable had a great deal of missing data and did not contribute significantly, so it was dropped from 
the model. Previous studies have shown that the order of the birth (whether it is a woman’s first birth or a 
later birth) has an effect on maternal health care service use. Therefore, models were stratified based on 
birth order, with separate models for the sample of women for whom the reported birth was their first birth 
and for the sample of women for whom the reported birth was not their first birth. There was a significantly 
larger proportion of WWD in rural areas than in urban areas. Place of residence also has an impact on 
the use of maternal health services. To account for this relationship, separate models were developed for 
rural and urban women. 
Results 
Description of the Sample 
Descriptive analyses including weighted percentages were conducted on the sample of 141,983 
ever-married women who reported a live birth and completed all of the relevant demographic questions 
are presented in Table 9. Of the women in this sample, 1,793 (1.23%) reported a disability. Locomotor 
disabilities were the most common disability category (48.6%), followed by visual (20.8%), mental 
(12.4%), multiple (7.7%), hearing (6.0%), speech (3.5%), and other (1.1%) disabilities. The majority of the 
sample reported being currently married (99.3%). Hinduism was the most common religion (88.1%), with 
10.4% reporting being Muslim and 1.5% reporting another religion. Most of the sample was from the other 
caste group (62.4%), with 19.4% from scheduled castes and 18.2% from scheduled tribes. Over half of 
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the sample reported having no formal education (57.0%), 18.5% had some education or completed 
primary school, 11.3% completed middle school, 8.4% completed either Class 10 or Class 12, and 4.8% 
had completed some type of higher education. The largest number of participants were in the 20-24 
(42.6%), 25-29 (31.0%), and 30-34 (12.8%) age groups at the time of their birth. A majority of participants 
were from rural areas (79.8%). On average, the women reported 2.83 children who had been born alive. 
For the district level variables, unweighted percentages are presented as these variables were 
added to the dataset and therefore the sample weights do not apply. At the district level, 80.4% of 
participants lived in districts considered high sex ratio by the UNFPA guidance (Technical Division of the 
United Nations Population Fund, 2014). Number of people served per facility in each district varied, with 
17.1% of women living in districts with 3,000-3,499 people per facility, 35.9% with 3,500-3999 people per 
facility, 19.7% with 4,000-4,499 people per facility, 15.7% with 4,500-4,999 people per facility, and 11.6% 
with 5,000 or more people per facility. The majority of participants lived in districts that scored in the 
medium category (58.7%) on the Human Development Index. The largest proportion of participants 
(43.3%) lived in districts with less than 5% of their villages with a population under 200, followed by 
districts with 5-9.99% of villages with a population under 200 (38.4%), and then districts with 10% or more 
of villages with a population under 200 (18.3%) (Table 9). 
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Table 9: Descriptive Statistics of Women Who had a Live Birth, Rajasthan, 2010/11 AHS Survey Round 
  Number Weighted Percentage 
Total 141,983 100.00% 
Disability     
Yes 1793 1.23% 
No 140,190 98.77% 
Disability Type     
Mental 213 12.36% 
Visual 384 20.83% 
Hearing 105 5.96% 
Speech 66 3.49% 
Locomotor 874 48.62% 
Multiple 131 7.65% 
Other 20 1.10% 
Marital Status      
Currently married 140,872 99.27% 
Formerly Married 1,111 0.73% 
Religion     
Hindu 126,728 88.08% 
Muslim 13,138 10.43% 
Other 2,117 1.49% 
Caste or Tribe     
Other Caste 87,986 62.41% 
Scheduled Caste 27,812 19.43% 
Scheduled Tribe 26,185 18.17% 
Education     
No Formal Education 82,977 56.96% 
Up to Primary 26,668 18.50% 
Middle 15,568 11.31% 
Class 10 or Class 12 11,184 8.42% 
Higher Ed 5,586 4.81% 
Age at Reported Birth     
15-19 9,145 6.84% 
20-34 122,721 86.38% 
35+ 10,117 6.78% 
Mean Age 25.74   
Mean Parity 2.83   
Birth Order     
First Order Birth 49,429 35.47% 
Later Order Birth 92,554 64.53% 
Residence     
Rural 122,354 79.77% 
Urban 19,629 20.23% 
Overall Sex Ratio     
High 114,179 80.42%* 
Low 27,804 19.58%* 
Pop Served Per Facility     
3000-3499 24,316 17.13%* 
3500-3999 50,956 35.89%* 
4000-4499 27,959 19.69%* 
4500-4999 22,306 15.71%* 
5000+ 16,446 11.58%* 
Human Development Index     
Low (0-0.549) 32,229 22.70%* 
Medium (0.55-0.699) 83,360 58.71%* 
High (0.7-0.799) 23,169 16.32%* 
Very High (0.8-1) 3,225 2.27%* 
Percent of Villages <200 Pop     
<5% 61,474 43.30%* 
5-9.99% 54,479 38.37%* 
>=10% 26,030 18.33%* 
* Unweighted percentage due to these variables being added to the dataset and not collected as part of the original survey.  
 
Among the 135,563 women who completed the ANC questions, 53.1% reported attending three 
or more ANC visits during their pregnancy. The majority of women (83.9%) who completed the labor and 
delivery questions reported a skilled delivery. Of the 141,018 women who completed the PNC questions, 
76.45% reported receiving PNC withing 48 hours of their birth (Table 10). 
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Table 10: Outcome Statistics of Women Who had a Live Birth, Rajasthan, 2010/11 AHS Survey Round 
  Number Weighted Percentage 
Minimum ANC Visits (3+)     
Yes 71,077 53.08% 
No 64,486 46.92% 
Total 135,563 100.00% 
Skilled Delivery     
Yes 118,474 83.89% 
No 23,391 16.11% 
Total 141,865 100.00% 
PNC Within 48 Hours     
Yes 107,200 76.45% 
No 33,818 23.55% 
Total 141,018 100.00% 
 
Bivariate analysis 
In bivariate analysis, disability was significantly associated with attending the minimum 
recommended number of ANC visits (p<0.001), with a larger percentage of WWD reporting they had not 
attended the visits compared to non-disabled women All of the included individual and district-level 
variables were significantly associated with attending the minimum number of ANC visits as well in the 
direction that would be expected based on previous studies of maternal health in India (Hamal et al., 
2020; Yadav et al., 2020). Detailed results for these analyses can be found in Appendix A, Table 8. There 
was no statistically significant relationship between disability and skilled delivery. All other covariates 
were significantly associated with skilled delivery in the direction expected from previous research (Hamal 
et al., 2020; Yadav et al., 2020). Results are presented in Appendix A, Table 9. Receiving PNC within 48 
hours of delivery was reported by a significantly smaller percentage of WWD than women without 
disabilities (p<0.01). Similar to the results for important ANC services, all of the other covariates were 
significantly related to receiving PNC within 48 hours with the exception of marital status, which was not 
significantly associated with the outcome (Hamal et al., 2020; Yadav et al., 2020). These results are 
presented in Appendix A, Table 10. 
Bias analysis was also conducted to determine if there were differences between the women who 
did and did not complete the full maternal health surveys. For the antenatal care sample, 135,563 women 
completed the survey and 6,420 did not. There were significant differences between these groups in 
disability (p<0.01), disability type (p<0.001), religion (p<0.001), caste (p<0.001), education (p<0.001), age 
at reported birth (p<0.001), birth order (p<0.001), residence (p<0.001), population served per facility 
(p<0.001), the HDI (p<0.001), and the percent of villages with a population under 200 (p<0.001). In the 
missing data sample, there was a larger percentage of WWD, a smaller percentage of WWD with a 
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locomotor disability, a smaller percentage of Hindus, a larger percentage of scheduled castes and tribes, 
a larger percent of women who received no education, a smaller percent of women in the 15-19 age 
group, a larger percentage of women reporting on a later order birth, and a larger percentage of women 
from rural areas. 
Table 11: Antenatal Care Sample Bias Analysis 
  ANC Data Missing No ANC Data Missing Total Chi Square 
  N % N % N %   
Total 6420 4.52% 135563 95.48% 141983 100.00%   
Disability             8.1294** 
Yes 106 1.65% 1687 1.24% 1793 1.26%   
No 6314 98.35% 133876 98.76% 140190 98.74%   
Disability Type             34.1940*** 
Mental 19 17.92% 194 11.50% 213 11.88%   
Visual 15 14.15% 369 21.87% 384 21.42%   
Hearing 15 14.15% 90 5.33% 105 5.86%   
Speech 8 7.55% 58 3.44% 66 3.68%   
Locomotor 35 33.02% 839 48.73% 874 48.75%   
Multiple 11 10.38% 120 7.11% 131 7.31%   
Other 3 2.83% 17 1.01% 20 1.12%   
Marital Status              2.2016 
Currently married 6380 99.38% 134492 99.21% 140872 99.22%   
Formerly Married 40 0.62% 1071 0.79% 1111 0.78%   
Religion             71.3019*** 
Hindu 5628 87.66% 121100 89.33% 126728 89.26%   
Muslim 747 11.64% 12391 9.14% 13138 9.25%   
Other 45 0.70% 2072 1.53% 2117 1.49%   
Caste or Tribe             22.2882*** 
Other Caste 3803 59.24% 84183 62.10% 87986 61.97%   
Scheduled Caste 1324 20.62% 26488 19.54% 27812 19.59%   
Scheduled Tribe 1293 20.14% 24892 18.36% 26185 18.44%   
Education             934.1477*** 
No Formal Education 4857 75.65% 78120 57.63% 82977 58.44%   
Up to Primary 953 14.84% 25715 18.97% 26668 18.78%   
Middle 361 5.62% 15207 11.22% 15568 10.96%   
Class 10 or Class 12 193 3.01% 10991 8.11% 11184 7.88%   
Higher Ed 56 0.87% 5530 4.08% 5586 3.93%   
Age at Reported Birth             244.4198*** 
15-19 217 3.38% 8928 6.59% 9145 6.44%   
20-34 5493 85.56% 117228 86.47% 122721 86.43%   
35+ 710 11.06% 9407 6.94% 10117 7.13%   
Mean Age 27.03   25.68         
Mean Parity 3.29   2.81         
Birth Order             205.7729*** 
First Order Birth 1700 26.48% 47729 35.21% 49429 34.81%   
Later Order Birth 4720 73.52% 87834 64.79% 92554 65.19%   
Residence             312.2980*** 
Rural 6010 93.61% 116344 85.82% 112354 86.18%   
Urban 410 6.39% 19219 14.18% 19629 13.82%   
Overall Sex Ratio             1.0087 
High 5194 80.90% 108985 80.39% 114179 80.42%   
Low 1226 19.10% 26578 19.61% 27804 19.58%   
Pop Served Per Facility             499.8769*** 
3000-3499 1585 24.69% 22731 16.77% 24316 17.13%   
3500-3999 2513 39.14% 48443 35.73% 50956 35.89%   
4000-4499 842 13.12% 27117 20.00% 27959 19.69%   
4500-4999 1013 15.78% 21293 15.71% 22306 15.71%   
5000+ 467 7.27% 15979 11.79% 16446 11.58%   
Human Development Index             124.5013*** 
Low (0-0.549) 1462 22.77% 30767 22.70% 32229 22.70%   
Medium (0.55-0.699) 4088 63.68% 79272 58.48% 83360 58.71%   
High (0.7-0.799) 787 12.26% 22382 16.51% 23169 16.32%   
Very High (0.8-1) 83 1.29% 3142 2.32% 3225 2.27%   
Percent of Villages <200 Pop             648.4981*** 
<5% 3758 58.54% 57716 42.58% 61474 43.40%   
5-9.99% 1704 26.54% 52775 38.93% 54479 38.37%   
>=10% 958 14.92% 25072 18.49% 26030 18.33%   
* p<0.05, **p<0.01, ***p<0.001 
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A small number of women did not complete all of the questions regarding their delivery (N = 118), 
therefore there were only significant differences for a couple of variables when the data missing and no 
data missing groups were compared. In the missing data group, there was a smaller percentage of 
Hindus (p<0.01), a larger percentage of women from other castes and scheduled tribes (p<0.05), and a 
smaller proportion of women from rural areas (p<0.05). 
Table 12: Skilled Delivery Sample Bias Analysis 
  Delivery Data Missing 
No Delivery Data 
Missing Total Chi Square 
  N % N % N %   
Total 118 0.08% 141865 99.92% 141983 100.00%   
Disability             1.5104 
Yes 0 0.00% 1793 1.26% 1793 1.26%   
No 118 100.00% 140072 98.72% 140190 98.74%   
Marital Status              0.9314 
Currently married 118 100.00% 140754 99.22% 140872 99.22%   
Formerly Married 0 0.00% 1111 0.78% 1111 0.78%   
Religion             11.5823** 
Hindu 95 80.51% 126633 89.26% 126728 89.26%   
Muslim 18 15.25% 13120 9.25% 13138 9.25%   
Other 5 4.25% 2112 1.49% 2117 1.49%   
Caste or Tribe             8.2633* 
Other Caste 80 67.80% 87906 61.96% 87986 61.97%   
Scheduled Caste 11 9.32% 27801 19.60% 27812 19.59%   
Scheduled Tribe 27 22.88% 26158 18.44% 26185 18.44%   
Education             1.5890 
No Formal Education 67 56.78% 82910 58.44% 82977 58.44%   
Up to Primary 26 22.03% 26642 18.78% 26668 18.78%   
Middle 11 9.32% 15557 10.97% 15568 10.96%   
Class 10 or Class 12 8 6.78% 11176 7.88% 11184 7.88%   
Higher Ed 6 5.08% 5580 3.93% 5586 3.93%   
Age at Reported Birth             4.2319 
15-19 13 11.02% 9132 6.44% 9145 6.44%   
20-34 98 83.05% 122623 86.44% 122721 86.43%   
35+ 7 5.93% 10110 7.13% 10117 7.13%   
Mean Age 24.42   25.75         
Mean Parity 3.35   2.83         
Birth Order             0.1617 
First Order Birth 39 33.05% 49390 34.81% 49429 34.81%   
Later Order Birth 79 66.95% 92475 65.19% 92554 65.19%   
Residence             5.3720* 
Rural 93 78.81% 122261 86.18% 144354 86.18%   
Urban 25 21.19% 19604 13.82% 19629 13.82%   
Overall Sex Ratio             17.2425*** 
High 77 65.25% 114102 80.43% 114179 80.42%   
Low 41 34.75% 27763 19.57% 27804 19.58%   
Pop Served Per Facility             38.2092*** 
3000-3499 15 12.71% 24301 17.13% 24316 17.13%   
3500-3999 24 20.34% 50932 35.90% 50956 35.89%   
4000-4499 38 32.20% 27921 19.68% 27959 19.69%   
4500-4999 12 10.17% 22294 15.71% 22306 15.71%   
5000+ 29 24.58% 16417 11.57% 16446 11.58%   
Human Development Index             77.7961*** 
Low (0-0.549) 12 10.17% 32217 22.71% 32229 22.70%   
Medium (0.55-0.699) 50 42.37% 83310 58.72% 83360 58.71%   
High (0.7-0.799) 44 37.29% 23125 16.30% 23169 16.32%   
Very High (0.8-1) 12 10.17% 3213 2.26% 3225 2.27%   
Percent of Villages <200 Pop             0.1075 
<5% 50 42.37% 61424 43.30% 61474 43.30%   
5-9.99% 47 39.83% 54432 38.37% 54479 38.37%   
>=10% 21 17.80% 26009 18.33% 26030 18.33%   
* p<0.05, **p<0.01, ***p<0.001 
 
For the postnatal care questions, only 965 women did not complete all of the questions, 
compared to 141,018 who did. There were only significant differences between these groups of women in 
marital status (p<0.01), education (p<0.01), age at reported birth (p<0.001), residence (p<0.001), and the 
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other district variables. In the missing data group, a larger percentage of women reported being formerly 
married, no formal education, being 35 or older, and living in a rural area. 
Table 13: Postnatal Care Sample Bias Analysis 
  PNC Data Missing No PNC Data Missing Total Chi Square 
  N % N % N %   
Total 965 0.68% 141018 99.32% 141983 100.00%   
Disability             0.0554 
Yes 13 1.35% 1780 1.26% 1793 1.26%   
No 952 98.65% 139238 98.74% 140190 98.74%   
Disability Type             6.9651 
Mental 0 0.00% 213 11.97% 213 11.88%   
Visual 5 38.46% 379 21.29% 384 21.42%   
Hearing 2 15.38% 103 5.79% 105 5.86%   
Speech 0 0.00% 66 3.71% 66 3.68%   
Locomotor 6 46.15% 868 48.76% 874 48.75%   
Multiple 0 0.00% 131 7.36% 131 7.31%   
Other 0 0.00% 20 1.12% 20 1.12%   
Marital Status              9.5935** 
Currently married 949 98.34% 139923 99.22% 140872 99.22%   
Formerly Married 16 1.66% 1095 0.78% 1111 0.78%   
Religion             5.0442 
Hindu 867 89.84% 125861 89.25% 126728 89.26%   
Muslim 92 9.53% 13046 9.25% 13138 9.25%   
Other 6 0.62% 2111 1.50% 2117 1.49%   
Caste or Tribe             5.5639 
Other Caste 575 59.59% 87411 61.99% 87986 61.97%   
Scheduled Caste 218 22.59% 27594 19.57% 27812 19.59%   
Scheduled Tribe 172 17.82% 26013 18.45% 26185 18.44%   
Education             14.2840** 
No Formal Education 620 64.25% 82357 58.40% 82977 58.44%   
Up to Primary 162 16.79% 26506 18.80% 26668 18.78%   
Middle 90 9.33% 15478 10.98% 15568 10.96%   
Class 10 or Class 12 65 6.74% 11119 7.88% 11184 7.88%   
Higher Ed 28 2.90% 5558 3.94% 5586 3.93%   
Age at Reported Birth             109.6096*** 
15-19 61 6.32% 9084 6.44% 9145 6.44%   
20-34 752 77.93% 121969 86.49% 122721 86.43%   
35+ 152 15.75% 9965 7.07% 10117 7.13%   
Mean Age 27.57   25.73         
Mean Parity 5.21   2.81         
Birth Order             0.5615 
First Order Birth 618 64.04% 91936 65.19% 92554 65.19%   
Later Order Birth 347 35.96% 49082 34.81% 49429 34.81%   
Residence             22.2550*** 
Rural 882 91.40% 121472 86.14% 122354 86.18%   
Urban 83 8.60% 19546 13.86% 19629 13.82%   
Overall Sex Ratio             56.1113*** 
High 684 70.88% 113495 80.48% 114179 80.42%   
Low 281 29.12% 27523 19.52% 27804 19.58%   
Pop Served Per Facility             179.6376*** 
3000-3499 155 16.06% 24161 17.13% 24316 17.13%   
3500-3999 307 31.81% 50649 35.92% 50956 35.89%   
4000-4499 194 20.10% 27765 19.69% 27949 19.69%   
4500-4999 281 29.12% 22025 15.62% 22306 15.71%   
5000+ 28 2.90% 16418 11.64% 16446 11.58%   
Human Development Index             161.1030*** 
Low (0-0.549) 281 29.12% 31948 22.66% 32229 22.70%   
Medium (0.55-0.699) 656 67.98% 82704 58.65% 83360 58.71%   
High (0.7-0.799) 28 2.90% 23141 16.41% 23169 16.32%   
Very High (0.8-1) 0 0.00% 3225 2.29% 3225 2.27%   
Percent of Villages <200 Pop             85.3658*** 
<5% 293 30.36% 61181 43.39% 61474 43.30%   
5-9.99% 407 42.18% 54072 38.34% 54479 38.37%   
>=10% 265 27.46% 25765 18.27% 26030 18.33%   




Regression models – Minimum ANC Visits 
Table 14 presents the results of the regression analysis regarding attending the minimum 
recommended three or more ANC visits. In the crude model containing only disability as the exposure 
and minimum ANC visits as the outcome, WWD had a lower odds of reporting minimum ANC visits (OR = 
0.72, p < 0.001). When individual level covariates were added, disability was still significant, with WWD 
having a lower odds of reporting minimum ANC visits (OR = 0.86, p = 0.003). Women 15-19 were less 
likely to report attending the minimum number of ANC (OR = 0.73, p < 0.001) visits than women 20-35, 
while women 35 and older were more likely to report minimum ANC visit attendance (OR = 1.09, p < 
0.001). Marital status was not significant. When compared to Hindus, Muslims (OR = 1.28, p < 0.001) and 
women from other religions (OR = 1.36, p < 0.001) had a higher odds of minimum ANC visit attendance. 
Women from scheduled tribes didn’t have a significantly different odds of minimum ANC visits when 
compared to women from other castes, though women from scheduled castes had lower odds (OR = 
0.82, p < 0.001) than women from other castes. As education increased, the odds of the minimum 
recommended number of ANC visits also increased when compared to women with no education. As the 
number of children born alive increase, the odds of minimum ANC visits decreased (OR = 0.90, p < 
0.001). 
When district level covariates were added to the model, WWD still reported lower odds of 
attending the minimum recommended ANC visits (OR = 0.84, p < 0.001). Outcomes for the individual 
covariates followed the same pattern as they did for the individual covariates only model. Women from 
urban areas had higher odds of attending three or more ANC visits when compared to women from rural 
areas (OR = 1.69, p < 0.001). Women from low sex ratio districts had a lower odds of minimum ANC visit 
attendance when compared to women from high sex ratio districts (OR = 0.63, p < 0.001). The 
relationship between population served per medical institution and modern method use was mixed. 
Women living in higher Human Development Index districts had a lower odds of minimum ANC visit 
attendance, while women living in districts with a greater percentage of villages with less than 200 
population had higher odds of attending the minimum recommended ANC visits. 
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Table 14: Logistic Regression Models, Minimum Antenatal Care Visits 




Individual and District 
  N = 135563 N = 135563 N = 135563 
Predictor Variable       
Disability (no)       
Yes 0.72 [0.65; 0.79]*** 0.86 [0.78; 0.95]** 0.84 [0.76; 0.92]*** 
Individual Covariates       
Age at Birth (20-34)       
15-19   0.73 [0.70; 0.76]*** 0.76 [0.72; 0.79]*** 
30-34   1.09 [1.04; 1.14]*** 1.07 [1.02; 1.12]** 
Marital Status (Currently Married)       
Formerly Married   0.94 [0.83; 1.06] 0.89 [0.76; 1.01] 
Religion (Hindu)       
Muslim   1.28 [1.23; 1.33]*** 1.13 [1.08; 1.18]*** 
Other   1.36 [1.24; 1.50]*** 1.32 [1.19; 1.47]*** 
Social Group (Other Caste)       
Scheduled Caste   0.82 [0.80; 0.85]*** 0.76 [0.74; 0.79]*** 
Scheduled Tribe   1.00 [1.24; 1.50] 0.99 [0.96; 1.02] 
Highest Education (No education)       
Up to Primary   1.5 [1.46; 1.55]*** 1.45 [1.41; 1.50]*** 
Middle   1.84 [1.77; 1.91]*** 1.79 [1.73; 1.86]*** 
Class 10 or 12   2.19 [2.10; 2.29]*** 2.08 [1.99; 2.18]*** 
Higher Education   3.24 [3.03; 3.46]*** 2.67 [2.49; 2.86]*** 
Parity   0.90 [0.89; 0.90]*** 0.90 [0.90; 0.91]*** 
District Covariates       
Residence (Rural)       
Urban     1.69 [1.63; 1.75]*** 
Sex Ratio Categories (High)       
Low     0.63 [0.60; 0.65]*** 
Population Served per Medical Institution (3000-3499)       
3500-3999     0.88 [0.84; 0.92]*** 
4000-4499     1.24 [1.17; 1.31]*** 
4500-4999     1.12 [1.06; 1.18]*** 
5000+     2.32 [2.18; 2.47]*** 
HDI Score Category (Low)       
Medium (0.55-0.699)     0.73 [0.70; 0.77]*** 
High (0.7-0.799)     0.58 [0.55; 0.62]*** 
Very High (0.8-1)     0.74 [0.66; 0.82]*** 
% Villages <200 Pop (<5%)       
5-9.99%     1.38 [1.34; 1.42]*** 
>=10%     1.58 [1.52; 1.64]*** 
*p>0.05; **p>0.01; ***p>0.001       
 
Results of the birth order models can be found in Table 15 and the residence stratified models 
can be found in Table 16. Birth order did not have an impact on attending the minimum number of ANC 
visits, with WWD experiencing their first birth and a later birth reporting a lower odds of minimum ANC 
visits than women without disabilities in the predictor only, individual-level covariates, and district-level 
covariates models. Rural WWD had a significantly lower odds of reporting attending at least three ANC 
visits in the predictor only (OR = 0.75, p < 0.001), individual-level (OR = 0.86, p = 0.005), and district-level 
(OR = 0.84, p < 0.001) covariate models. There was no significant relationship between disability and 
minimum ANC visits among urban women. 
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Table 15: Birth Order Logistic Regression Models, Minimum Antenatal Care Visits 
  First Order Birth Later Order Birth 











  N = 47729 N = 47729 N = 47729 N = 87834 N = 87834 N = 87834 
Predictor Variable             














Individual Covariates             
Age at Birth (20-34)             


















Marital Status (Currently Married)             









Religion (Hindu)             


















Social Group (Other Caste)             


















Highest Education (No education)             




































District Covariates             
Residence (Rural)             
Urban     
1.73 [1.63; 
1.84]***     
1.70 [1.63; 
1.78]*** 
Sex Ratio Categories (High)             
Low     
0.57 [0.54; 
0.61]***     
0.63 [0.61; 
0.66]*** 
Population Served per Medical Institution 
(3000-3499)             
3500-3999     
0.92 [0.85; 
1.00]     
0.86 [0.81; 
0.91]*** 
4000-4499     
1.30 [1.18; 
1.43]***     
1.20 [1.13; 
1.28]*** 
4500-4999     
1.16 [1.06; 
1.27]***     
1.07 [1.01; 
1.14]* 
5000+     
2.55 [2.29; 
2.85]***     
2.23 [2.06; 
2.41]*** 
HDI Score Category (Low)             
Medium (0.55-0.699)     
0.75 [0.70; 
0.81]***     
0.77 [0.73; 
0.1]*** 
High (0.7-0.799)     
0.59 [0.54; 
0.65]***     
0.62 [0.58; 
0.67]*** 
Very High (0.8-1)     
0.76 [0.65; 
0.90]**     
0.82 [0.71; 
0.93]** 
% Villages <200 Pop (<5%)             
5-9.99%     
1.42 [1.35; 
1.49]***     
1.37 [1.32; 
1.42]*** 
>=10%     
1.66 [1.56; 
1.77]***     
1.53 [1.46; 
1.60]*** 




Table 16: Residence Logistic Regression Models, Minimum Antenatal Care Visits 
  Rural Urban 











  N = 116344 N = 116344 N = 116344 N = 19219 N = 19219 N = 19219 
Predictor Variable             














Individual Covariates             
Age at Birth (20-34)             


















Marital Status (Currently Married)             









Religion (Hindu)             


















Social Group (Other Caste)             


















Highest Education (No education)             













































District Covariates             
Sex Ratio Categories (High)             
Low     
0.62 [0.60; 
0.65]***     
0.67 [0.60; 
0.74]*** 
Population Served per Medical Institution 
(3000-3499)             
3500-3999     
0.89 [0.85; 
0.94]***     
0.86 [0.72; 
1.01] 
4000-4499     
1.32 [1.24; 
1.39]***     0.88 [0.4; 1.05] 
4500-4999     
1.19 [1.12; 
1.25]***     
0.78 [0.67; 
0.92]** 
5000+     
2.49 [2.32; 
2.66]***     
1.66 [1.38; 
2.01]*** 
HDI Score Category (Low)             
Medium (0.55-0.699)     
0.72 [0.69; 
0.76]***     
0.77 [0.67; 
0.90]** 
High (0.7-0.799)     
0.56 [0.53; 
0.60]***     
0.66 [0.56; 
0.79]*** 
Very High (0.8-1)     
0.82 [0.73; 
0.92]**     
0.57 [0.44; 
0.74]*** 
% Villages <200 Pop (<5%)             
5-9.99%     
1.34 [1.30; 
1.39]***     
1.67 [1.53; 
1.81]*** 
>=10%     
1.54 [1.4; 
1.60]***     
1.83 [1.64; 
2.04]*** 
*p>0.05; **p>0.01; ***p>0.001 
 
Regression models – Skilled delivery 
There was no significant relationship between disability and skilled delivery in the crude predictor 
only, individual-level covariate, or district-level covariate unstratified models. These results are presented 
in Table 18. Results of the birth order stratified models are found in Table 19 and the residence stratified 
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models in Table 20. WWD were more likely to report skilled delivery only in the district-level covariate, first 
birth stratified model (OR = 1.42, p = 0.026). There was no significant relationship between skilled 
delivery and disability in the later order birth, rural, or urban stratified models. 
Table 17: Logistic Regression Models, Skilled Delivery 




Individual and District 
  N = 141865 N = 141865 N = 141865 
Predictor Variable       
Disability (no)       
Yes 0.89 [0.79; 1.00] 1.11 [0.98; 1.25] 1.12 [0.99; 1.27] 
Individual Covariates       
Age at Birth (20-34)       
15-19   0.88 [0.82; 0.93]*** 0.86 [0.1; 0.91]*** 
30-34   1.21 [1.14; 1.28]*** 1.22 [1.15; 1.29]*** 
Marital Status (Currently Married)       
Formerly Married   0.81 [0.70; 0.94]** 0.77 [0.66; 0.90]** 
Religion (Hindu)       
Muslim   0.99 [0.94; 1.04] 0.89 [0.84; 0.94]*** 
Other   1.07 [0.92; 1.24] 0.68 [0.58; 0.80]*** 
Social Group (Other Caste)       
Scheduled Caste   0.83 [0.80; 0.87]*** 0.76 [0.73; 0.79]*** 
Scheduled Tribe   1.04 [1.00; 1.09]* 0.98 [0.94; 1.02] 
Highest Education (No education)       
Up to Primary   1.70 [1.63; 1.77]*** 1.64 [1.57; 1.71]*** 
Middle   2.58 [2.43; 2.74]*** 2.36 [2.22; 2.51]*** 
Class 10 or 12   3.75 [3.45; 4.08]*** 3.29 [3.02; 3.58]*** 
Higher Education   7.08 [6.04; 8.30]*** 5.30 [4.52; 6.23]*** 
Parity   0.87 [0.87; 0.88]*** 0.88 [0.87; 0.88]*** 
District Covariates       
Residence (Rural)       
Urban     2.09 [1.97; 2.23]*** 
Sex Ratio Categories (High)       
Low     0.98 [0.94; 1.03] 
Population Served per Medical Institution (3000-3499)       
3500-3999     2.13 [2.00; 2.27]*** 
4000-4499     2.27 [2.11; 2.43]*** 
4500-4999     2.73 [2.55; 2.93]*** 
5000+     3.50 [3.21; 3.82]*** 
HDI Score Category (Low)       
Medium (0.55-0.699)     0.42 [0.40; 0.45]*** 
High (0.7-0.799)     0.43 [0.39; 0.46]*** 
Very High (0.8-1)     0.62 [0.52; 0.75]*** 
% Villages <200 Pop (<5%)       
5-9.99%     1.45 [1.39; 1.50]*** 
>=10%     2.01 [1.91; 2.12]*** 




Table 18: Birth Order Logistic Regression Models, Skilled Delivery 
  First Order Birth Later Order Birth 











  N = 49390 N = 49390 N = 49390 N = 92475 N = 92475 N = 92475 
Predictor Variable             









1.01] 1.02 [0.89; 1.16] 
1.03 [0.89; 
1.18] 
Individual Covariates             
Age at Birth (20-34)             


















Marital Status (Currently Married)             




0.83]**   0.87 [0.73; 1.05] 
0.84 [0.70; 
1.01] 
Religion (Hindu)             




0.92]**   0.97 [0.92; 1.03] 
0.88 [0.83; 
0.93]*** 




0.96]*   1.07 [0.89; 1.29] 
0.66 [0.54; 
0.81]*** 
Social Group (Other Caste)             













1.04]   1.02 [0.98; 1.07] 
0.97 [0.92; 
1.01] 
Highest Education (No education)             




































District Covariates             
Residence (Rural)             
Urban     
2.28 [2.01; 
2.59]***     
2.10 [1.95; 
2.26]*** 
Sex Ratio Categories (High)             
Low     
0.99 [0.90; 
1.09]     
0.93 [0.88; 
0.98]** 
Population Served per Medical Institution 
(3000-3499)             
3500-3999     
3.01 [2.62; 
3.45]***     
1.91 [1.78; 
2.04]*** 
4000-4499     
2.91 [2.51; 
3.38]***     
2.08 [1.92; 
2.26]*** 
4500-4999     
2.87 [2.49; 
3.30]***     
2.65 [2.45; 
2.86]*** 
5000+     
5.66 [4.72; 
6.78]***     
3.06 [2.78; 
3.38]*** 
HDI Score Category (Low)             
Medium (0.55-0.699)     
0.39 [0.34; 
0.44]***     
0.46 [0.43; 
0.49]*** 
High (0.7-0.799)     
0.36 [0.30; 
0.42]***     
0.49 [0.44; 
0.53]*** 
Very High (0.8-1)     
0.49 [0.36; 
0.69]***     
0.78 [0.62; 
0.97]* 
% Villages <200 Pop (<5%)             
5-9.99%     
1.39 [1.28; 
1.50]***     
1.48 [1.42; 
1.55]*** 
>=10%     
1.98 [1.79; 
2.19]***     
2.06 [1.94; 
2.18]*** 




Table 19: Residence Logistic Regression Models, Skilled Delivery 
  Rural Urban 











  N = 122261 N = 122261 N = 122261 N = 19604 N = 19604 N = 19604 
Predictor Variable             









1.84] 1.28 [0.69; 2.38] 1.09 [0.59; 2.04] 
Individual Covariates             
Age at Birth (20-34)             




0.91]***   1.06 [0.80; 1.41] 1.04 [0.78; 1.38] 




1.29]***   1.19 [0.92; 1.53] 1.17 [0.90; 1.51] 
Marital Status (Currently Married)             




0.93]**   0.65 [0.36; 1.14] 0.59 [0.33; 1.06] 
Religion (Hindu)             













0.73]***   1.26 [0.77; 2.08] 1.26 [0.76; 2.09] 
Social Group (Other Caste)             




0.76]***   1.09 [0.86; 1.38] 0.95 [0.75; 1.21] 




1.01]   1.19 [1.02; 1.38]* 1.17 [1.00; 1.37]* 
Highest Education (No education)             













































District Covariates             
Sex Ratio Categories (High)             
Low     
0.98 [0.94; 
1.03]     1.04 [0.87; 1.24] 
Population Served per Medical Institution 
(3000-3499)             
3500-3999     
2.12 [1.99; 
2.26]***     
2.46 [1.79; 
3.38]*** 
4000-4499     
2.35 [2.18; 
2.52]***     
1.63 [1.19; 
2.23]** 
4500-4999     
2.75 [2.56; 
2.95]***     
2.36 [1.75; 
3.17]*** 
5000+     
3.68 [3.36; 
4.03]***     
2.51 [1.79; 
3.54]*** 
HDI Score Category (Low)             
Medium (0.55-0.699)     
0.43 [0.40; 
0.46]***     
0.26 [0.19; 
0.35]*** 
High (0.7-0.799)     
0.43 [0.40; 
0.47]***     
0.25 [0.17; 
0.35]*** 
Very High (0.8-1)     
0.66 [0.54; 
0.81]***     
0.43 [0.24; 
0.76]*** 
% Villages <200 Pop (<5%)             
5-9.99%     
1.41 [1.35; 
1.47]***     
2.28 [1.95; 
2.66]*** 
>=10%     
2.02 [1.92; 
2.13]***     
1.89 [1.57; 
2.28]*** 
*p>0.05; **p>0.01; ***p>0.001 
 
Regression models – Postnatal care within 48 hours 
Results from the unstratified models of PNC within 48 hours can be found in Table 20. There was 
no significant relationship between disability and receiving PNC within 48 hours in the individual-level 
covariate, or district-level covariate unstratified models. However, the relationship was significant in the 
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predictor only unstratified model, with WWD reporting lower odds of receiving PNC within 48 hours (OR = 
0.87, p = 0.009). WWD were more likely to report receiving PNC within 48 hours in the first order birth 
stratified, individual-level (OR = 1.45, p = 0.004) and district-level (OR = 1.47, p = 0.004) covariate 
models, but not in the predictor only model. In the later order birth stratified models, disability was only 
significant in the predictor only model with WWD reporting lower odds or receiving PNC within 48 hours 
(OR = 0.83, p = 0.002) (Table 21). In the rural stratified model, WWD reported lower odds of PNC within 
48 hours in the predictor only model (OR = 0.89, p = 0.029), but disability was not significant in the 
individual-level or district-level covariate models. Disability did not have a significant impact on receiving 
PNC within 48 hours in any of the urban stratified models (Table 22). 
Table 20: Logistic Regression Models, Postnatal Care 




Individual and District 
  N = 141018 N = 141018 N = 141018 
Predictor Variable       
Disability (no)       
Yes 0.87 [0.78; 0.96]** 1.04 [0.93; 1.16] 1.03 [0.93; 1.15] 
Individual Covariates       
Age at Birth (20-34)       
15-19   0.87 [0.82; 0.92]*** 0.86 [0.82; 0.91]*** 
30-34   1.23 [1.16; 1.29]*** 1.23 [1.17; 1.30]*** 
Marital Status (Currently Married)       
Formerly Married   0.96 [0.83; 1.10] 0.91 [0.79; 1.05] 
Religion (Hindu)       
Muslim   1.03 [0.99; 1.08] 0.98 [0.93; 1.02] 
Other   1.06 [0.94; 1.19] 0.94 [0.83; 1.08] 
Social Group (Other Caste)       
Scheduled Caste   0.96 [0.92; 0.99]** 0.84 [0.81; 0.87]*** 
Scheduled Tribe   1.03 [1.00; 1.07] 0.99 [0.95; 1.02] 
Highest Education (No education)       
Up to Primary   1.50 [1.45; 1.55]*** 1.47 [1.42; 1.52]*** 
Middle   2.11 [2.01; 2.21]*** 1.98 [1.89; 2.08]*** 
Class 10 or 12   2.86 [2.68; 3.04]*** 2.60 [2.44; 2.78]*** 
Higher Education   4.59 [4.13; 5.10]*** 3.73 [3.35; 4.16]*** 
Parity   0.88 [0.87; 0.89]*** 0.88 [0.87; 0.89]*** 
District Covariates       
Residence (Rural)       
Urban     1.57 [1.50; 1.65]*** 
Sex Ratio Categories (High)       
Low     1.00 [0.96; 1.04] 
Population Served per Medical Institution (3000-3499)       
3500-3999     2.34 [2.21; 2.47]*** 
4000-4499     2.83 [2.66; 3.01]*** 
4500-4999     2.46 [2.32; 2.61]*** 
5000+     3.01 [2.80; 3.24]*** 
HDI Score Category (Low)       
Medium (0.55-0.699)     0.39 [0.37; 0.41]*** 
High (0.7-0.799)     0.40 [0.38; 0.43]*** 
Very High (0.8-1)     0.29 [0.25; 0.33]*** 
% Villages <200 Pop (<5%)       
5-9.99%     1.48 [1.43; 1.53]*** 
>=10%     1.73 [1.65; 1.80]*** 




Table 21: Birth Order Logistic Regression Models, Postnatal Care 
  First Order Birth Later Order Birth 











  N = 49082 N = 49082 N = 49082 N = 91936 N = 91936 N = 91936 
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District Covariates             
Residence (Rural)             
Urban     
1.49 [0.94; 
1.09]     
1.66 [1.57; 
1.76]*** 
Sex Ratio Categories (High)             
Low     
1.01 [0.94; 
1.09]     
0.95 [0.91; 
1.00]* 
Population Served per Medical Institution 
(3000-3499)             
3500-3999     
3.01 [2.69; 
3.37]***     
2.13 [2.00; 
2.27]*** 
4000-4499     
3.28 [2.90; 
3.71]***     
2.66 [2.47; 
2.86]*** 
4500-4999     
2.55 [2.27; 
2.86]***     
2.39 [2.23; 
2.56]*** 
5000+     
3.77 [3.27; 
4.34]***     
2.82 [2.59; 
3.07]*** 
HDI Score Category (Low)             
Medium (0.55-0.699)     
0.35 [0.31; 
0.39]***     
0.43 [0.40; 
0.45]*** 
High (0.7-0.799)     
0.36 [0.32; 
0.41]***     
0.45 [0.42; 
0.49]*** 
Very High (0.8-1)     
0.23 [0.18; 
0.28]***     
0.37 [0.31; 
0.43]*** 
% Villages <200 Pop (<5%)             
5-9.99%     
1.47 [1.37; 
1.56}***     
1.50 [1.44; 
1.56]*** 
>=10%     
1.74 [1.60; 
1.88]***     
1.75 [1.66; 
1.84]*** 




Table 22: Residence Logistic Regression Models, Postnatal Care 
  Rural Urban 











  N = 121472 N = 121472 N = 121472 N = 19546 N = 19546 N = 19546 
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Marital Status (Currently Married)             
Formerly Married   0.95 [0.3; 1.10] 
0.91 [0.79; 
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0.99]*   
1.22 [0.88; 
1.69] 1.31 [0.94; 1.2] 
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District Covariates             
Sex Ratio Categories (High)             
Low     
0.98 [0.94; 
1.02]     
1.20 [1.05; 
1.38]** 
Population Served per Medical Institution 
(3000-3499)             
3500-3999     
2.38 [2.25; 
2.52]***     
1.69 [1.35; 
2.11]*** 
4000-4499     
2.95 [2.76; 
3.15]***     
1.61 [1.28; 
2.02]*** 
4500-4999     
2.57 [2.41; 
2.73]***     
1.41 [1.14; 
1.74]** 
5000+     
3.34 [3.09; 
3.61]***     
1.34 [1.05; 
1.71]* 
HDI Score Category (Low)             
Medium (0.55-0.699)     
0.38 [0.36; 
0.40]***     
0.51 [0.41; 
0.63]*** 
High (0.7-0.799)     
0.39 [0.37; 
0.42]***     
0.54 [0.43; 
0.69]*** 
Very High (0.8-1)     
0.30 [0.26; 
0.35]***     
0.36 [0.25; 
0.51]*** 
% Villages <200 Pop (<5%)             
5-9.99%     
1.47 [1.42; 
1.52]***     
1.70 [1.52; 
1.90]*** 
>=10%     
1.7 [1.70; 
1.87]***     
1.28 [1.12; 
1.47]*** 
*p>0.05; **p>0.01; ***p>0.001 
 
Discussion 
In this study, the AHS was used to conduct analyses to determine associations between disability 
status maternal health services, including ANC, skilled delivery, and PNC. We constructed a series of 
logistic regression models measuring the odds of attending the minimum recommended three ANC visits, 
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receiving important ANC services, skilled delivery, and receiving PNC within 48 hours after birth among 
women with and without disabilities of reproductive age (15-49) who gave birth between 2007 and 2009 in 
Rajasthan, India. Data from the AHS has not been used to assess maternal healthcare use among WWD 
before this study. There is a lack of quantitative research regarding maternal healthcare use among 
WWD in India. This study adds to the literature regarding maternal health of WWD in India in general and 
Rajasthan specifically, filling important gaps in maternal health research in the region.  
There are several key takeaways from this study. WWD have lower odds of attending at least 
three ANC visits than women without disabilities in Rajasthan. This is of concern because ANC is an 
essential part of maternal healthcare. Women who receive ANC have better birth outcomes, any 
complications are caught earlier, they are more likely to deliver at a facility with a skilled provider, and 
their birth outcomes are better. Because of this, all women should have access to needed ANC, 
regardless of their disability status (World Health Organization, 2016). In some models, WWD also had 
lower odds of receiving PNC within 48 hours of their birth. PNC is essential for identifying pregnancy 
related injuries, post-delivery complications like hemorrhage and infection, and infant health issues. 
These major causes of maternal morbidity and mortality with the most severe symptoms occurring in the 
first couple of days after birth, and having access to good quality PNC in that time frame is essential for 
addressing these maternal and infant health issues (World Health Organization, 2014). 
Some of the findings of this study align with the results of studies assessing use of maternal 
health services among WWD and some do not. When compared to the South India Disability Evidence 
(SIDE) study discussed in the introduction, the only other major analysis of maternal service use that is 
inclusive of WWD in India, the findings on ANC are not the same. The SIDE study found no significant 
difference in ANC care usage between women with and without disabilities (Murthy et al., 2014), while 
this study did. This could be because of the difference in sample size, location of the study, or study 
design. The SIDE study took place in states in South India, where other studies have found women have 
higher maternal healthcare service access than in North India (Navaneetham & Dharmalingam, 2002; P. 
K. Singh et al., 2012). This geographic difference could be part of the reason for the differences between 
the SIDE study and this study in Rajasthan. However, both the SIDE study and this current analysis found 
there was no difference in skilled delivery use between women with and without disabilities (Murthy et al., 
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2014). The results of the current study imply there could be differences in maternal healthcare usage 
between women with and without disabilities in Rajasthan in particular and Northern India in general. 
Based on the results of the SIDE study, these disparities might not be present in South India, where 
maternal healthcare service usage is more widespread. 
Additional studies have looked at the disparities in maternal healthcare use among other 
marginalized communities in India. One important group is women living in rural areas. Historically, 
women in rural areas have not had access to maternal healthcare, leading to poorer maternal and infant 
health outcomes in these areas. The National Rural Health Mission was created to address these 
residence-based health disparities (Nandan, 2010). In addition, the Indian government developed the 
Janani Suraksha Yojana as a cash assistance program for rural women to specifically pay for ANC, 
institutional delivery, and PNC (Jain et al., 2017). There have been inequities in the distribution of these 
payments. Lower income and less educated women were less likely to receive the cash transfers (Jain et 
al., 2017; Lim et al., 2010). While this program has shown some success at increasing use of these 
services and reducing maternal mortality and morbidity and infant mortality, the program has not 
addressed the quality of care received. Researchers state the program will not be able to achieve its 
goals without additional focus on provider training and quality of care received (Nair & Panda, 2011). This 
is something that would also have an impact use of maternal health services by WWD. Women from 
lower caste groups, especially scheduled castes and scheduled tribes, and also less likely to use 
maternal health services, increasing the risk of their pregnancies and poor outcomes (Saroha et al., 
2008). 
The findings of this study could prove particularly useful when attempting to address issues that 
can reduce access to maternal health services for WWD. For example, one of the most common 
concerns or complaints from WWD when attempting to access maternity care is the lack of training and 
information among providers regarding providing care to WWD. In general, there is a feeling that 
providers are not receiving adequate training regarding the unique concerns and issues of WWD, and this 
is leading to a great deal of stigma regarding pregnancy and delivery among maternity care providers 
(Bremer et al., 2010; Devkota et al., 2017; Ganle et al., 2016; Malouf et al., 2017; M. Mitra, Akobirshoev, 
et al., 2017). Many maternity care providers in India are trained or employed directly by the Indian 
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government (Scott et al., 2019; Vora, 2010). Therefore, knowing that there are differences in reproductive 
health needs for WWD and that these could be affecting use of maternity care services in India, the 
government could implement greater training in reproductive health and disability among providers.  
It is also important to note that there are government programs specifically focused on improving 
maternity care for rural women in India (Nandan, 2010). According to Census data, WWD are more likely 
to be living in rural areas in India (National Statistical Office, 2018). Therefore, it is even more important 
for WWD to be appropriately integrated into the Rural Health Mission as this program is likely to come into 
contact with a greater proportion of mothers with disabilities. The Rights of Persons with Disabilities Act 
also guarantees maternal healthcare for WWD (The Rights of Persons with Disabilities Act, 2016). Up to 
this point, implementation of the act has been extremely limited (Chaney, 2020), and acting on the 
regulations related to maternal health have been especially difficult because of a lack of data and 
research regarding maternal healthcare and disability. The Indian national government and the 
government of Rajasthan in particular could use the findings of this study to aid them in implementing the 
RWPD Act within their areas of influence. The study begins to fill a gap in the literature that needs to be 
addressed by many other researchers and can be used as a starting point for future disability and 
maternity care research in the Indian context. 
Further Research 
There are a number of additional studies that need to be conducted to determine the effect of 
disability on maternal health care use in India. There are a number of other North Indian states where the 
AHS collected data, so a first step could be analyzing the data from the other states to determine if these 
findings can be replicated in other locations. Including disability as a variable in other, nationally 
representative maternal health care service studies like the National Family Health Survey (NFHS) would 
allow for studies to determine if associations between disability and maternal healthcare can be found on 
the national level as well. The NFHS is the Indian equivalency of the Demographic and Health Surveys 
(DHS), and the DHS office has developed a disability questionnaire based on the Washington Group 
Short Set disability questionnaire that can be added to the greater DHS data collection process 
(Demographic and Health Surveys Program, 2016). Therefore, it is possible that disability could be 
included in the NFHS in future waves with relative ease. In addition, it would be useful to include disability 
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in other smaller scale maternal health care analysis throughout India to increase available data.  
The sample of WWD in this study was also too small to be able to consider differences in 
maternity care use by type of disability. A number of studies have been conducted in other countries 
looking at maternal healthcare usage and quality of care received for women in specific disability type 
categories (Akobirshoev et al., 2017; Brown et al., 2016; Gichane et al., 2017; Höglund & Larsson, 2014; 
Homeyard et al., 2016; Iezzoni et al., 2015; Long-Bellil et al., 2017b, 2017a; M. Mitra, Clements, et al., 
2015; M. Mitra, Long-Bellil, et al., 2017; M. Mitra, Parish, Clements, et al., 2018; M. Mitra, Parish, et al., 
2015; M. Mitra, Smith, et al., 2017; M. Mitra et al., 2016; M. Mitra, Akobirshoev, et al., 2017; Signore et 
al., 2011) In general, these studies have found increased disparities in maternity care usage among 
women with cognitive disabilities in particular (Brown et al., 2016; Homeyard et al., 2016; M. Mitra, Parish, 
Akobirshoev, et al., 2018). There have also been studies finding that the barriers women with different 
types of disabilities face are different. For example, for women who are deaf, communication issues are 
the most common when accessing maternity care (Gichane et al., 2017; Ubido et al., 2002). For women 
who have physical disabilities, physical accessibility and pain relief are of greatest concern (Long-Bellil et 
al., 2017b). Additional studies will be needed in India to determine if there are differences in maternity 
care use by women with different types of disabilities.  
Limitations 
Because this dataset consists of retrospective data, there is a potential for recall bias in this 
study. This is something we were unable to control for in the analysis as we did not collect the original 
data, and it is a possible limitation of the analysis (Hassan, 2012). The data was collected via face-to-face 
interviews, creating the potential for interviewer bias and social desirability bias. Interviewer bias could 
impact the responses of the participants through the interviewer leading participants to specific 
responses. Social desirability bias could be an issue if the participants feel there is a socially acceptable 
response to a questions, like attending a certain number of ANC visits, or of the interviewer is asking 
about a stigmatizing topic, like disability (Gregson et al., 2002). Also, the lack of inclusion of questions 
regarding the timing of disability means it is not possible to determine if the disability or births occurred 
first. This is particularly important for maternal health research, as maternal morbidities can cause long-
term or even lifelong disabilities. Having a disability as a result of maternal morbidity could have an 
 93 
impact on later maternal health use. Because of the lack of disability acquisition data, this study can only 
determine associations between disability and maternal healthcare use, not causal relationships. 
Additional questions in the survey related to the timing or onset of their disability would help with this 
limitation. There is also an issue with missing data in this dataset. For example, a large number of women 
did not have wealth data, which lead to this variable not being included in the analysis. Some of the 
participants did not answer all of the questions regarding the maternal health service use as well. There 
are some differential demographics between women who did and did not complete these questions, 
which could have a biasing impact on the study analysis. This was particularly true for the ANC analysis, 
as it had the largest number of women who did not have did not have complete data. It is also the most 
relevant bias analysis for this study as it was the only sample that had had differences in the prevalence 
of disability between women who had complete ANC data and those who did not. 
Conclusion 
This study is the just the beginning of what should be a great deal of new research regarding 
maternal health of women with disabilities in India. Based on this study, there are differences in maternal 
health service usage among women with disabilities. Researchers need to determine if these differences 
also cause disparities in maternal and infant health outcomes. Additional analysis needs to be conducted 
to determine if these results can be replicated in other states of India and low- and middle-income 
countries. Maternal health programming needs to be made more accessible to women with disabilities. 
Policies regarding equity in maternal healthcare access need to be passed enforced to ensure these 
rights are respected within society and the healthcare system. Other surveys collecting data on maternal 
and child health need to include disability as a variable. All of these things will assist the field of public 
health to develop a more well-rounded understanding of how WWD use and navigate the maternal 





CHAPTER 6: CONCLUSION 
Contributions to the Field 
There are previous studies that have assessed the relationship between disability and 
reproductive health in India. As was discussed in the introduction to this dissertation, the majority of these 
studies have been qualitative in nature. These studies found women WWD reporting mistreatment for 
healthcare providers (Dean et al., 2017); a lack of control over their reproductive health (Dean et al., 
2017); and barriers when accessing reproductive health services such as lack of transportation, high 
costs, and long wait times (Sharma et al., 2015). Research by Indian WWD including interviews with other 
WWD throughout India have found similar results, in addition to societal treatment of WWD in India as 
non-sexual being incapable of fulfilling the roles of wife and mother (Addlakha, 2007, 2013a; Ghai, 2002, 
2003). There have been a limited number of quantitative studies, most taking place in South India with 
limited sample sizes. One study in rural Karnataka interviewed PWD in their homes regarding their 
reproductive health. The sample included 198 men and women ages 18-45 In this study, 19.2% of the 
study population were married, 67.17% were not sexually active, and 7.9% used contraceptives. These 
statistics are very different from the general population of Karnataka. The authors posit the reason for 
these differences is because of the differential treatment of PWD in South Indian society, leading to lower 
rates of marriage, decreased sexual activity, and lower contraceptive use (Patage et al., 2015). A case-
control study conducted as a part of the South India Disability Evidence Study Group analyzed maternal 
health care use and pregnancy outcomes. This study included a sample of 247 WWD and 324 age-
matched controls aged 15-45 years selected from patients living in the rural field practice area of a 
medical college. The study found a significantly smaller proportion of WWD had been pregnant. WWD 
who had been pregnant were more likely to have diabetes and depression. Women without disabilities 
were more likely to have reported a significant pregnancy in the two-year study period. However, there 
were no significant differences in use of ANC or pregnancy outcomes, such as low birth weight or preterm 
birth (Murthy et al., 2014). 
 95 
Despite these studies, there is still a gap in the literature regarding the relationship between 
disability and reproductive health. The qualitative studies have gathered information on how PWD are 
treated when accessing care, what information they receive on sex and sexuality, how beliefs about 
disability impact their own sexuality, etc. The negative treatment experienced by WWD has been reported 
during pregnancy care and family planning/contraceptive appointments at healthcare facilities. However, 
it is unclear if these experiences have an impact on the use of services, including family planning and 
contraceptive services, by WWD in India or their reproductive health outcomes. The quantitative studies 
that have been conducted have been done on small, non-representative samples. These studies have 
limited generalizability. It is important to study the relationship between disability status and reproductive 
health at a population level. The current study will be able to guide development of reproductive health 
programs and policies that are inclusive of PWD. 
Innovations and Limitations of the Study 
There are several ways in which this study is innovative in its approach. The quantitative methods 
used in this study set it apart from the existing literature regarding disability and reproductive health in 
low- and middle-income countries. While there has been an increase in publications regarding this topic in 
the last decade, systematic reviews have found that the vast majority of studies have used qualitative 
methods, consisting mainly of interviews and focus groups with small samples in limited geographic 
regions (Carew et al., 2017; Casebolt, 2020). The few quantitative studies that have been undertaken 
also have limited catchment areas and small sample sizes (Murthy et al., 2014; R. Sharma et al., 2015). 
Country- or even region-level quantitative analyses of the relationship between disability and reproductive 
health are very rare in LMICs. Qualitative studies have developed a profusion of evidence concerning the 
experiences of WWD when accessing reproductive health and the barriers they experience. However, it is 
difficult to determine from qualitative studies the extent of the impact these barriers have on reproductive 
health service usage and outcomes.  
Another innovation is the use of the AHS. AHS data have only been used in a small number of 
studies. Awasthi et al. (2016) used the data to examine district-level disparities in maternal and child 
health care service use in the included states. Variables assessed included percentage of women 
reporting their need for family planning was satisfied, use of skilled birth attendance, ANC use, 
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vaccination information for children, and receipt of treatment by ill children (Awasthi et al., 2016). 
Dandona et al. (2019) discussed the disability estimates from the AHS in conjunction with a number of 
other surveys and the Census. They found variations in the disability estimates in the AHS rounds 
ranging between -25% and 929% at the state level, leading one to question the reliability of the disability 
data available in India. When discussing the AHS data in particular, the authors of the study stated while 
the analysis could be used for within-state analysis, it should not be used for analysis across states as 
different states could have operationalized the questions differently and participants might have had 
different interpretations of the questions (Dandona et al., 2019). However, no studies have been identified 
using the AHS data to analyze the relationship between disability and reproductive health. 
The study does, however, have some limitations. The AHS only included data from a small 
number of states in Northern and Northeastern India selected specifically because of their poor maternal 
and infant health outcomes (Office of the Registrar General & Census Commissioner, 2016). Therefore, 
the results from the survey are not generalizable to the rest of India. In addition, the question in the AHS 
specifically addressing disability is very simple, only offering a few of potential types of disability the 
respondent could select. Some of the terms used to describe disability types are also ambiguous in 
nature, making it difficult to determine the functional limitations that may be included under that code. For 
example, the code “mental disability” could include cognitive disabilities, neurological conditions, and/or 
mental illnesses. All of these disabilities will have a variety of effects on reproductive health access (see 
specific codes in Appendix A, Table 4).  
There is a potential for recall bias in this study. Whenever a survey is collecting retrospective 
data, bias must be taken into account during data analysis (Hassan, 2012). Social desirability bias is also 
a concern when surveys are conducted via face-to-face interviews. While maternal healthcare use is 
relatively uncontroversial, disability is stigmatized and use of contraceptives could be a taboo topic to 
discuss. It is possible because of the use of interviewers to record responses to the questions, some of 
the women changed their responses as a result of fear of stigma or discomfort with discussing taboo 
topics (Gregson et al., 2002). When discussing the contraceptive use analysis, another potential limitation 
is the lack of unmarried women in the sample. WWD are less likely to be married than women without 
disabilities in India based on the most recent Census (Social Statistics Division, 2017). Therefore, only 
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including married women in the AHS could disproportionately effect participation from WWD. While 
contraceptive use is most common among married women in the Indian context, contraceptive use 
among unmarried WWD is commonly reported in other settings, even when contraceptives are generally 
only available to married women in that country (Carew et al., 2017; Casebolt, 2020). 
The lack of information regarding age or parity at time of sterilization also limits the usability of 
this dataset to determine if there are differences in timing of sterilizations among WWD. Also, not 
including questions regarding timing of disability make determining if disability predates the reproductive 
healthcare use impossible. This is particularly problematic for the maternal health analysis, as disability 
can be a result of a number of maternal morbidities. Therefore, it is possible some of the WWD in the 
study were disabled as a result of a previous pregnancy, which could impact their maternal service use 
during the most recent pregnancy. As a result, this study is only able to report associations and not 
causal relationships.  
In the contraceptive analysis sample, a bias analysis showed significant differences between the 
women who completed the contraceptive questions and those who did not. In the sample of women who 
did not complete the contraceptive questions, prevalence of disability was higher, specifically prevalence 
of mental disability; a larger proportion of women reported being formerly married; and the women were 
more likely to be in the oldest and youngest age groups. These are groups that might have been 
considered unlikely to be using contraceptives by the interviewers because of social norms, and therefore 
they might not have been asked the questions because they were believed to be irrelevant (See 
Appendix A, Table 6). There were also some differences between women who did and did not complete 
questions regarding ANC, skilled delivery, and PNC in the maternal health paper. Bias tables for these 
outcomes are in Appendix A, Tables 7, 8, and 9. 
There could also have been bias in the reporting of sterilization by the women who completed the 
survey. A study by Choi et al. (2019) in Rajasthan analyzed the effectiveness of using two different 
methods for asking about sterilization in a survey. All women were asked if they were currently using a 
contraceptive method, under the assumption that women who were sterilized would respond yes to this 
question as sterilization was their current contraceptive method. Women were also asked if they were 
sterilized. Among women who were sterilized, only 78% also reported they were currently using a 
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contraceptive method. The study authors hypothesized this was because sterilization was so common in 
the community it was not thought of as a method of contraception by all women surveyed (Choi et al., 
2019). The AHS asked about contraceptive use by asking if the participant was currently using a 
contraceptive method and if so what their primary method was. Based on the Choi et al. study, this could 
have led to an underestimation of the prevalence of sterilization in the AHS results. 
Implications for Policy and Practice 
In 2016, the Rights of Persons with Disabilities Act (RPWD Act) was passed. The policy’s 
intention is to address disparities PWD face in a number of areas, including education, employment, and 
healthcare access. It also outlined specific accessibility requirements regarding buildings, transportation, 
and other infrastructure. Rights to reproductive health are specifically mentioned in a number of places in 
the law. In Chapter 2, the following two rights related to reproductive health are outlined: “The appropriate 
Government shall ensure that persons with disabilities have access to appropriate information regarding 
reproductive and family planning” (The Rights of Persons with Disabilities Act, 2016, p.6) and “No person 
with disability shall be subject to any medical procedure which leads to infertility without his or her free 
and informed consent” (The Rights of Persons with Disabilities Act, 2016, p.6). In chapter 5, the law 
states the government will create programs to “promote healthcare and prevent the occurrence of 
disabilities” (The Rights of Persons with Disabilities Act, 2016, p.11) including those to address “sexual 
and reproductive healthcare especially for women with disabilities” (The Rights of Persons with 
Disabilities Act, 2016, p.11). In addition, Chapter 16 outlines a number of punishments for crimes against 
PWD, including sexual crimes (The Rights of Persons with Disabilities Act, 2016).  
 The results of this study have shown that, at least in Rajasthan, WWD are not using reproductive 
health services in the same ways as women without disabilities. Whether it is using the services less, as 
is the case with modern contraceptives and ANC, or more, such as the higher sterilization rates among 
urban WWD, there are differences in reproductive health services use. While additional research is 
needed to determine why these differences exist, it is still evidence that the sexual and reproductive 
healthcare of WWD is not being addressed in the same way as women without disabilities. There is also 
the potential that the higher rates of sterilization among urban women, when sterilization is less common 
in urban areas in general, is a violation of the section in the law banning causing the infertility of WWD 
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without their consent. The survey did not ask who decided the sterilization should take place or the age or 
parity of the woman at the time of her sterilization, and this information will be essential to determine if 
there are issues regarding consent and sterilization among WWD in India. The AHS took place before the 
RPWD Act was passed, so these regulations were not in place at the time of the survey. However, data 
from analysis of the AHS could be used as a baseline to compare use of reproductive health services by 
WWD before and after the passage of the RPWD Act to determine its effectiveness. 
Efforts to implement the sections of the law relevant to reproductive health have been limited by 
the lack of empirical research regarding reproductive health access and outcomes among WWD in India 
(S. Sharma & Sivakami, 2019). Disability rights advocates also state the Act is overly broad in its 
discussion on reproductive health. There are no specific definitions of what appropriate information is to 
provide to PWD regarding sex and sexuality or who gets to decide what is appropriate. There is also a 
section later in the law that outlines legal punishments for people who terminate pregnancies of WWD 
without their consent but builds in a loophole for situations of severe disability. However, severe disability 
is not defined and therefore can be left up to interpretation. Without extensive additional research to 
determine the needs of PWD regarding reproductive health, it will be difficult to implement the Act or 
determine where additional clarity is required (TARSHI, 2018). 
In addition to the elements of the law outlined above regarding reproductive healthcare access 
specifically, there are also a number of parts of the Act that are designed to address problems related to 
some of the barriers WWD face when accessing reproductive healthcare. Most relevant is the 
requirement that all public facilities and services be made accessible to PWD. This includes medical 
facilities at all levels from small clinics to hospitals, public transportation, and resources providing 
necessary information to the public (The Hans Foundation & National Centre for Promotion of 
Employment for Disabled People, 2018). While the Act mandates these facilities and services become 
accessible, no funds are budgeted towards the inevitable costs of accessibility, delaying implementation 
of this element of the law (National Centre for Promotion of Employment for Disabled People & American 
India Foundation, 2018). Overcoming these infrastructural and informational barriers will be an essential 
part of increasing access to reproductive healthcare for PWD, but it will be difficult to do so without the 
funds to rebuild infrastructure, retrofit public transportation, and publish information in more accessible 
 100 
formats. The findings of this study start to provide evidence that there are disparities in reproductive 
healthcare use that could be used to support arguments for more resources focused on implementation of 
the provisions in the Act relevant to reproductive health access.  
The findings of this study could be useful when addressing the main contributors to reduced 
access to reproductive healthcare in India. One of the most commonly cited limitations to reproductive 
healthcare for WWD is the lack of training for providers regarding the unique needs and experiences of 
WWD. WWD report that inadequate training among providers leads to increased stigma regarding 
accessing reproductive healthcare among WWD (Bremer et al., 2010; Devkota et al., 2017; Ganle et al., 
2016; Malouf et al., 2017; Mitra, Akobirshoev, et al., 2017). The majority of women in India receive at 
least some of their reproductive healthcare through government programs via government trained and 
employed providers (Scott et al., 2019; Vora, 2010). Awareness of the needs of WWD regarding 
reproductive health and impacts of the unmet needs on reproductive health outcomes of WWD on the 
part of the Indian government could lead to the implementation of additional training regarding disability 
among reproductive health providers.  
This would be particularly important for providers in the National Rural Health Mission (NRHM), 
as a larger proportion of WWD live in rural areas (Nandan, 2010; National Statistical Office, 2018). The 
NRHM is a government program created in 2005 specifically with the purpose of increasing access to 
affordable and high-quality healthcare for people living in rural areas of India. It did this through a 
decentralization of the healthcare system delivered in and driven by the needs of local communities. One 
of the problems the NRHM attempts to address is the lack of human resources for health available in 
many rural areas of India. To address this, the NRHM created a system of recruiting local residents to fill 
many needed medical staff positions, assigning government-employed providers like doctors and nurse 
midwives to specific rural locations as needed, and providing additional training and continuing education 
for providers already working in these geographic areas. However, the program also has a strong focus 
on decentralization. Because of this, the actual recruitment and training of staff is the responsibility of 
local management at the state, district, and even village level depending on the type of provider. 
However, there are some national initiatives the NRHM has implemented to improve quality of care 
offered by NRHM providers regardless of location, like additional training on anesthesia for all medical 
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officers. This shows the system has the potential to develop and implement a large-scale training 
program for all providers within the NRHM system (Ministry of Health and Family Welfare, 2005; Nair & 
Panda, 2011; Nandan, 2010). The qualitative studies provide evidence that additional training on disability 
is necessary for medical providers (Addlakha, 2007; Dean et al., 2017; Ghai, 2002, 2003). Based on 
Census data, the majority of PWD are living in rural areas and are under the care of the NRHM (Social 
Statistics Division, 2017). This study shows differences in reproductive healthcare use that could be the 
result of a lack of training on the part of providers. If the NRHM was able to develop a training program 
regarding disability and deliver it to all of the providers within the NRHM system, this could have positive 
impact on the quality of care received by WWD and the likelihood they will use reproductive health 
services. 
Implications for Future Research 
While this study has started to fill the gap in quantitative disability and reproductive health 
research in India, additional studies will be necessary. A starting point could be analyzing data from the 
other states that participated in the AHS to determine if the findings of this study are consistent in other 
states. Inclusion of disability questions in other reproductive, maternal, and child health surveys will also 
be essential for future, nationally representative research. The most essential survey to include disability 
in would be the National Family Health Survey (NFHS). This is the largest national health survey in the 
country and includes a number of questions regarding sexual health and maternity. It is the Indian version 
of the Demographic and Health Survey (DHS), an international program managed by the United States 
Agency for International Development and ICF International to gather health data in a number of low- and 
middle-income countries. The DHS program has worked with the UN Washington Group to develop a 
disability questionnaire for inclusion in the DHS survey (Demographic and Health Surveys Program, 
2016). International disability researchers and experts are encouraging use of the Washington Group 
Short Set disability questionnaire as a standard for disability data collection worldwide (Groce & Mont, 
2017), and use of a survey based on this tool would allow for Indian data to be used in conjunction with 
data from other countries for global disability research. 
It will also be essential in the future to conduct research regarding contraceptive and maternal 
health care use by disability type. A number of studies have assessed use of reproductive health services 
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and quality of services received for women with different types of disabilities (Akobirshoev et al., 2017; 
Brown et al., 2016; Gichane et al., 2017; Höglund & Larsson, 2014; Homeyard et al., 2016; Iezzoni et al., 
2015; Long-Bellil et al., 2017b, 2017a; M. Mitra, Clements, et al., 2015; M. Mitra, Long-Bellil, et al., 2017; 
M. Mitra, Parish, Clements, et al., 2018; M. Mitra, Parish, et al., 2015; M. Mitra, Smith, et al., 2017; M. 
Mitra et al., 2016; M. Mitra, Akobirshoev, et al., 2017; Signore et al., 2011). The findings regarding 
disparities among women with cognitive disabilities have been particularly striking. In an American study, 
women with cognitive disabilities were more likely to report female sterilization and non-use of 
contraception while women with physical disabilities were more likely to use of the oral contraceptive pill 
(Mosher et al., 2018). Women with cognitive disabilities were found to have higher odds of female 
sterilization and hysterectomy than women without cognitive disabilities in another US study. The women 
with cognitive disabilities were also sterilized significantly younger (Li et al., 2018). Studies also found 
women with cognitive disabilities were less likely to use a number of maternal health services or receive 
lower quality care as well (Brown et al., 2016; Homeyard et al., 2016; M. Mitra, Parish, Akobirshoev, et al., 
2018). Women with different disability types have different specific needs and concerns when accessing 
maternal healthcare. Deaf women are more concerned with communication limitations, which have been 
shown to lead to increased risk of abuse of Deaf patients (Gichane et al., 2017; Ubido et al., 2002). 
Women with physical disabilities have reported greater concern regarding physical accessibility and pain 
relief (Long-Bellil et al., 2017b). Because of these findings, additional studies with larger samples of 
women with disabilities that could be assessed by disability type will be essential to get a full 
understanding of use of reproductive healthcare by women with disabilities in India. 
Additional studies should also include information regarding the timing of sterilizations and reason 
for sterilization procedures. Studies in low- and middle-income countries have found family members 
were more likely to bring their disabled female family members to clinics for sterilization procedures if that 
woman had been a victim of sexual violence. This was because the family wanted to prevent pregnancy if 
sexual violence occurred again in the future (Casebolt, 2020). The studies have been qualitative in 
nature, so the effect of this preference on sterilization statistics is unknown. According to systematic 
review, WWD worldwide commonly report their sterilization procedures were forced or coerced. 
Sterilizations were also reported by women with disabilities at younger ages and lower parities than 
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average for their communities (Casebolt, 2020). In the AHS data, it is impossible to determine the age or 
parity of the time of the sterilization or what the reason for the sterilization was as these questions were 
not asked. There is a possibility WWD who participated in the AHS were sterilized at younger ages and 
parities and that their sterilization was coerced, but this is impossible to know. Additional surveys 
containing questions related to these issues would be important to conduct in the future. 
Additional research will also be needed concerning the impact of COVID-19 on disability and how 
to best provide services to PWD as a result of COVID-19. As was mentioned in the introduction, it is 
estimated that there will be an increase in disability worldwide as a result of the long-term impacts of 
COVID-19 on physical functioning and mental health. COVID-19 has been shown to increase the risk of 
stroke, which could increase the population of people living with neurological disabilities (Heneka et al., 
2020). Lung damage is also a common effect, which will have an impact on physical functions like 
mobility and managing activities of daily living (Fraser, 2020). Mental health has been affected in a 
number of ways, including the experience of having COVID-19, losing loved ones, coping with reduced 
socialization because of long lockdowns, job loss, loss of previous treatment strategies, etc. (Usher et al., 
2020). The impact of these long-term COVID-19 symptoms will be particularly acute in a place like India, 
where the pandemic has infected a large proportion of the population, overstraining the medical system 
and leaving many facing the disease without effective treatments (Golechha, 2021). Vaccination has not 
been as effective in India as in other countries. As of June 1, only 216 million doses have been distributed 
and 3.2% of the population has been fully vaccinated. This is compared to 5.7% of the world population 
which is fully vaccinated (Mathieu et al., 2021). The pandemic has also been getting worse in India as it 
has gotten better in other parts of the world, with the highest number of new cases and deaths occurring 
in May of 2021 (Center for Systems Science and Engineering, n.d.). Studies will need to be conducted to 
determine the extent of the long-term effects of the pandemic on the population, particularly on the 
prevalence of disability. Many of the individuals disabled as a result of COVID-19 will need reproductive 
health services, which will increase the need for accessible healthcare throughout the country. Providers 
will need to receive training on providing care to this population and policies will need to be updated to 
consider the disabilities resulting from COVID-19. 
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Conclusion 
This study is a starting point to greater understanding of the relationship between disability and 
reproductive health care usage in Rajasthan, India. The use of representative, population level data to 
identify trends and associations has increased our understanding of how a woman’s disability can impact 
her use of contraception and maternal healthcare. Additional research will need to be conducted to 
determine if the findings of this study can be replicated in other states and to explore the differences in 
reproductive healthcare use by disability type. The results of this study, in combination with qualitative 
study findings, could be used by the Indian government to create reproductive health services that are 
more accessible to people with a variety of disabilities. Increased training of reproductive health providers 
regarding disability, improvements in medical infrastructure, access to services like sign language 
interpretation, and education of the population regarding disability and sexuality will also be beneficial to 
improve the care received by WWD in India.  
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APPENDIX A 
Table 1: India Disability Statistics, Census 2011 (Social Statistics Division, 2017) 
All India Disability Statistics Census, 2011 
Total population 1,210,193,422 
Population of persons with disabilities (PWD) 26,800,000 
Percent of households with a disabled person 8.3% 
Percent PWD female 44% 
Number PWD female 11,800,000 
Percent PWD living in rural area 69% 
Disability in movement 20% 
Disability in seeing 19% 
Disability in hearing 19% 
Disability in “mental retardation” (sic) 6% 
Mental Illness 3% 
Multiple disability 8% 
Other disability 18% 
Percent disabled population 10-49 58.03% 
percent disabled population illiterate 45% 
Percent disabled population graduated secondary school 8.5% 
Percent disabled population employed 36% 
Percent female disabled married age 15+ 54.29% 
Percent female disabled widowed age 15+ 21.95% 
Percent female disabled never married age 15+ 21.85% 




Table 2: Rajasthan Disability Statistics, Census 2011 (Social Statistics Division, 2017) 
Rajasthan statistics Census, 2011 
Total population 68,548,437 
Urban Population 24.9% 
Rural Population 75.1% 
Scheduled Castes and Scheduled Tribes 21.3% 
Population disabled 1,563,694 
Percent population disabled 2.28% 
Percent disability in seeing 20.12% 
Percent disability in hearing 14.00% 
Percent disability in speech 4.44% 
Percent disability in movement 27.33% 
Percent disability in “mental retardation” (sic) 5.20% 
Percent mental Illness 2.63% 
Percent multiple disability 13.51% 
Percent other disability 12.77% 
Percent disabled persons employed 34.65% 
Percent disabled persons Illiterate 59.84% 
Percent disabled population graduated secondary school 3.18% 
Percent disabled population 10-49 45.79% 
Percent female disabled married age 15+ 52.05% 
Percent female disabled widowed age 15+ 37.07% 
Percent female disabled never married age 15+ 9.56% 




Table 3: Rajasthan Statistics, Annual Health Survey 2010-2011 (Office of the Registrar General & Census 
Commissioner, 2016) 
 
Rajasthan statistics AHS: 2010-11 Survey Year 
Household sample size 351,439 
Population sample size 1,790,673 
Average household size 5.1 
Married illiterate women 51.8% 
Total Fertility Rate (TFR) 3.2 
Any method of family planning 64.5% 
Unmet need for family planning 19.6% 
Unmet need – spacing  11.9% 
Unmet need – limiting 7.6% 
Usage – female sterilization (total sample) 45.1% 
Usage – male sterilization (total sample) 0.4% 
Usage – Cooper-T/IUD (total sample) 1% 
Usage – pills (total sample) 2.8% 
Attended 3 or more ANC visits 47.5% 
Received full ANC check up 8.5% 
Attended any ANC visits 84.8% 
Attended ANC visit in first trimester 53.2% 
Registered for ANC 66.8% 
Received at least one tetanus toxoid injection 84.3% 
Consumed iron and folic acid tablets for 100 days or more 12.3% 
Institutional delivery 70.2% 
Safe delivery 76.2% 
Received PNC with 48 hours of delivery 73.3% 
Maternal Mortality Ratio 331 per 100,000 Live births 
Maternal Mortality Rate (MMR) 33 per 1,000 women 
Neonatal Mortality Rate (NMR) 40 per 1,000 Live Births 
Infant Mortality Rate (IMR) 60 per 1,000 live births 
Under-5 Mortality Rate (U5MR) 79 per 1,000 live births 
Prevalence acute illness 3547 per 100,000 Population 
Prevalence chronic illness 2201 per 100,000 Population 
Prevalence disability 1719 per 100,000 population 
Prevalence severe injury 156 per 100,000 population 
Prevalence major injury 194 per 100,000 population 




Table 4: Measures 
Variable Aim AHS Dataset Coding Dissertation Study Coding 
Disability 1 & 2 Categorical 
No disability: 0; mental: 1; visual: 2; 
hearing: 3; speech: 4; locomotor: 5; 
multiple: 6; other: 7 
Dichotomous 
No disability: 0; any disability: 1 
Attended minimum number of 
ANC visits 
2.1 Discrete count variable Dichotomous 
<3 visits: 0; 3+ visits: 1 





Delivery at home without skilled provider: 
0; Delivery in a facility or skilled provider 
delivery at home: 1 
Received PNC within 48 
hours 
2.3 Dichotomous 
No: 0; Yes: 1 
Dichotomous 
No: 0; Yes: 1 
Using any modern 
contraceptive method 
1.1   
Received female sterilization 1.2   
Age 1 Categorical 
15-19: 1; 20-24: 2; 25-29: 3; 30-34: 4; 
35-39: 5; 40-45: 6; 45+: 0 
Categorical 
15-24: 0; 25-29: 1; 30-34: 2; 35-39: 3; 
40-45: 4; 45+: 5 
Age 2 Categorical 
15-19: 1; 20-24: 2; 25-29: 3; 30-34: 4; 
35-39: 5; 40-45: 6; 45+: 0 
Categorical 
15-19: 0; 20-34: 1; 35+: 2 
Religion 1 & 2 Categorical 
Hindu: 0; Muslim: 1; Christian: 2; Sikh: 3; 
Buddhist: 4; Jain: 5; Other: 6; No religion: 
7 
Categorical 
Hindu: 0; Muslim: 1; Other: 2 
Social Group 1 & 2 Categorical 
Other: 0; scheduled caste: 1; scheduled 
tribe: 2 
Categorical 
Other: 0; scheduled caste: 1; scheduled 
tribe: 2 
Education 1 & 2 Categorical 
no education: 0; <primary: 1; primary: 2; 
middle school; 3; class X: 4; Class XII: 5; 
graduate: 6; postgrad: 7; technical: 8 
Categorical 
No education: 0; up to primary: 1; middle 
school: 2; Class 10 or Class 12: 3; higher 
education: 4 
Residence 1 & 2 Dichotomous 
Rural: 0; urban: 1 
Dichotomous 
Rural: 0; urban: 1 
Wealth 1 Categorical quintiles 
Lowest: 0; second: 1; middle: 2; fourth: 3; 
highest: 4 
Categorical quintiles 
Lowest: 0; second: 1; middle: 2; fourth: 3; 
highest: 4 
Marital Status 1 & 2 Categorical 
Married: 0; remarried: 1; widow: 2; 
divorced: 3; separated: 4; not stated: 5 
Dichotomous 
Currently married: 0; formerly married: 1 
Parity 2 Count Count 
Human Development Index 1 & 2 Index measured continuously ranging 0-
1 
Categorical 
Low (0-0.549): 0; Medium (0.55-0.699): 
1; High (0.79-0.799): 2; Very high (0.8-1): 
3 
Overall Sex Ratio 1 & 2 Ratio Dichotomous 
Low: 0; High: 1 
Population served per facility 1 & 2 Continuous Categorical 
3000-3499: 0; 3500-3999: 1; 4000-4499: 
2; 4500-4999: 3; 5000+: 4 
Percent of villages <200 
population 
1 & 2 Continuous percentage Categorical 




Table 5: District Level Indicator Data 
Area 





Per Medical Institution Sex Ratio 
India 13.75% 0.565  943 
Rajasthan 10.84% 0.71  928 
Ajmer 4% 0.677 5818 951 
Alwar 3.96% 0.744 5013 895 
Banswara 6.73% 0.425 3610 980 
Baran 12.12% 0.653 4038 929 
Barmer 2.69% 0.578 3515 902 
Bharatpur 6.22% 0.604 4414 880 
Bhilwara 7.77% 0.633 3972 973 
Bikaner 9.22% 0.779 4349 905 
Bundi 5.31% 0.649 4396 925 
Chittaurgarh 16.26% 0.558 3696 972 
Churu 4.7% 0.606 4314 940 
Dausa 9.64% 0.576 4738 905 
Dhaulpur 2.62% 0.407 4982 846 
Dungarpur 3.29% 0.409 3085 994 
Ganganagar 40% 0.809 4364 887 
Hanumangarh 48.39% 0.761 4545 906 
Jaipur 6.3% 0.778 7427 910 
Jaisalmer 19.05% 0.673 3099 852 
Jalor 1.9% 0.527 3354 952 
Jhalawar 10.89% 0.614 4127 946 
Jhunjhunu 0.86% 0.711 3597 950 
Jodhpur 3.49% 0.686 4618 916 
Karauli 5.64% 0.566 4599 861 
Kota 7.95% 0.787 7262 911 
Nagaur 3.75% 0.61 3796 950 
Pali 4.13% 0.547 3461 987 
Rajsamand 8.29% 0.578 3725 990 
Sawai Madhopur 8.31% 0.561 4733 897 
Sikar 3.53% 0.698 3845 947 
Sirohi 7.45% 0.645 3851 940 
Tonk 10.84% 0.571 3871 952 




Table 6: Bivariate Analysis of Covariates and Use of Modern Contraceptive Method 
  Using modern method Not using modern method Total Chi-Square 
 N % N % N %  
Total 173976 73.03% 64264 26.97% 238240 100.00%  
Disability       10.2779** 
Yes 1548 0.89% 663 1.03% 2211 0.93%   
No 172428 99.11% 63601 98.97% 236029 99.07%   
Marital Status         134.0091*** 
Currently married 173270 99.59% 63759 99.21% 237240 100.00%   
Formerly Married 706 0.41% 505 0.79% 1211 0.51%   
Religion         1100*** 
Hindu 157021 90.25% 56390 87.75% 213411 89.58%   
Muslim 12214 7.02% 6877 10.70% 19091 8.01%   
Other 4741 2.73% 997 1.55% 5738 2.41%   
Caste or Tribe             198.6559*** 
Other Caste 121350 69.75% 42890 66.74% 164240 68.94%   
Scheduled Caste 24085 13.84% 9776 15.21% 33861 14.21%   
Scheduled Tribe 28541 16.41% 11598 18.05% 40139 16.85%   
Education             227.6608*** 
No Formal Education 112853 64.87% 39729 61.82% 152582 64.05%   
Up to Primary 27367 15.73% 11237 17.49% 38604 16.20%   
Middle 14711 8.46% 6150 9.57% 20861 8.76%   
Class 10 or Class 12 12725 7.31% 4851 7.55% 17576 7.38%   
Higher Ed 6320 3.63% 2297 3.57% 8617 3.62%   
Wealth             2100*** 
Highest Quintile 34083 19.59% 9160 14.25% 43243 18.15%   
Fourth Quintile 34620 19.90% 10790 16.79% 45410 19.06%   
Middle Quintile 31662 18.20% 11123 17.31% 42785 17.96%   
Second Quintile 34532 19.85% 14016 21.81% 48548 20.38%   
Lowest Quintile 39079 22.46% 19175 29.84% 58254 24.45%   
Age             25000*** 
15-24 19458 11.18% 23435 36.47% 42893 18.00%   
25-29 31773 18.26% 15436 24.02% 47209 19.82%   
30-34 38151 21.93% 9992 15.55% 48143 20.21%   
35-39 38074 21.88% 7318 11.39% 45392 19.05%   
40-44 28586 16.43% 4912 7.64% 33498 14.06%   
45-49 17939 10.31% 3166 4.93% 21105 8.86%   
Mean Age 33.71   28.32         
Residence             390.0747*** 
Rural 142384 81.84% 54807 85.28% 197191 82.77%   
Urban 31592 18.16% 9457 14.72% 41049 17.23%   
Overall Sex Ratio             107.3821*** 
High 141892 81.56% 51208 79.68% 193100 81.05%   
Low 32084 18.44% 13056 20.32% 45140 18.95%   
Pop Served Per Facility             250.3940*** 
3000-3499 22881 13.15% 9055 14.09% 31936 13.40%   
3500-3999 62638 36.00% 23421 36.44% 86059 36.12%   
4000-4499 37609 21.62% 14640 22.78% 52249 21.93%   
4500-4999 26551 15.26% 9652 15.02% 36203 15.20%   
5000+ 24297 13.97% 7496 11.66% 31793 13.34%   
Human Development Index             2900*** 
Low (0-0.549) 28138 16.17% 10897 16.96% 39035 16.38%   
Medium (0.55-0.699) 95581 54.94% 41424 64.46% 137005 57.51%   
High (0.7-0.799) 41909 24.09% 10717 16.68% 52626 22.09%   
Very High (0.8-1) 8348 4.80% 1226 1.91% 9574 4.02%   
Percent of Villages <200 Pop             155.1162*** 
<5% 77441 44.51% 28393 44.18% 105834 44.42%   
5-9.99% 58359 33.54% 23019 35.82% 81379 34.16%   
>=10% 38176 21.94% 12852 20.00% 51028 21.42%   




Table 7: Bivariate Analysis of Covariates and Female Sterilization Among Users of Modern Methods 
  Sterilized Other Modern Method Total Chi Square 
 N % N % N %  
Total 137400 78.97% 36581 21.03% 173981 100.00%  
Disability       11.2269** 
Yes 1276 0.93% 272 0.74% 1548 0.89%   
No 136124 99.07% 36309 99.26% 172433 99.11%   
Marital Status              86.4088*** 
Currently married 136742 99.52% 36533 99.87% 173275 99.59%   
Formerly Married 658 0.48% 48 0.13% 706 0.41%   
Religion             2500*** 
Hindu 126515 92.08% 30511 83.41% 157026 90.25%   
Muslim 7641 5.56% 4573 12.50% 12214 7.02%   
Other 3244 2.36% 1497 4.09% 4741 2.73%   
Caste or Tribe             544.4348*** 
Other Caste 94132 68.51% 27222 74.42% 121354 69.75%   
Scheduled Caste 19422 14.14% 4664 12.75% 24086 13.84%   
Scheduled Tribe 23846 17.36% 4695 12.83% 28541 16.40%   
Education             18000*** 
No Formal Education 98255 71.51% 14600 39.91% 112855 64.87%   
Up to Primary 20338 14.80% 7031 19.22% 27369 15.73%   
Middle 9757 6.97% 5137 14.04% 14712 8.46%   
Class 10 or Class 12 6916 5.03% 5809 15.88% 12725 7.31%   
Higher Ed 2316 1.69% 4004 10.95% 6320 3.63%   
Wealth             3500*** 
Highest Quintile 23104 16.82% 10981 30.02% 34085 19.59%   
Fourth Quintile 27236 19.82% 7386 20.19% 34622 19.90%   
Middle Quintile 25908 18.86% 5755 15.73% 31663 18.20%   
Second Quintile 28773 20.94% 5759 15.74% 34532 19.85%   
Lowest Quintile 32379 23.57% 6700 18.32% 39079 22.46%   
Age             28000*** 
15-24 7831 5.70% 11627 31.78% 19458 11.18%   
25-29 21388 15.57% 10385 28.39% 31773 18.26%   
30-34 31005 22.57% 7146 19.53% 38151 21.93%   
35-39 33630 24.48% 4444 12.15% 38074 21.88%   
40-44 26458 19.26% 2128 5.82% 28586 16.43%   
45-49 17088 12.44% 851 2.33% 17939 10.31%   
Mean Age 35.13   28.36         
Residence             5700*** 
Rural 117416 85.46% 24972 68.26% 142388 81.84%   
Urban 19984 14.54% 11609 31.74% 31593 18.16%   
Overall Sex Ratio             7.2220** 
High 111884 81.43% 30012 82.04% 141896 81.56%   
Low 25516 18.57% 6569 17.96% 32085 18.44%   
Pop Served Per Facility             193.3796*** 
3000-3499 17864 13.00% 5017 13.71% 22881 13.15%   
3500-3999 49500 36.03% 13140 35.92% 62640 36.00%   
4000-4499 29346 21.36% 8265 22.59% 37611 21.62%   
4500-4999 21766 15.84% 4785 13.08% 26551 15.26%   
5000+ 18924 13.77% 5374 14.69% 24298 13.97%   
Human Development Index             236.1922*** 
Low (0-0.549) 21959 15.98% 6179 16.89% 28138 16.17%   
Medium (0.55-0.699) 75830 55.19% 19755 54.00% 95585 54.94%   
High (0.7-0.799) 33528 24.40% 8382 22.91% 41910 24.09%   
Very High (0.8-1) 6083 4.43% 2265 6.19% 8348 4.80%   
Percent of Villages <200 Pop             390.1811*** 
<5% 62827 45.73% 14615 39.95% 77442 44.51%   
5-9.99% 45116 32.84% 13243 36.20% 58359 33.54%   
>=10% 29457 21.44% 8723 23.85% 38180 21.94%   
***p<0.001; **p<0.01; *p<0.05 
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Table 8: Bivariate Analysis of Covariates and Minimum Antenatal Care Visits 
  3+ ANC Visits <3 ANC Visits Total Chi Square 
  N % N % N %   
Disability             46.1718*** 
Yes 746 1.05% 941 1.46% 1687 1.24%   
No 70331 98.95% 63545 98.54% 133876 98.76%   
Total 71077 100.00% 64486 100.00% 135563 100.00%   
Marital Status              3.9945* 
Currently married 70548 99.26% 63944 99.16% 134492 99.21%   
Formerly Married 529 0.74% 542 0.84% 1071 0.79%   
Total 71077 100.00% 64486 100.00% 135563 100.00%   
Religion             390.0347*** 
Hindu 62500 87.93% 58600 90.87% 121100 89.33%   
Muslim 7156 10.07% 5235 8.12% 12391 9.14%   
Other 1421 2.00% 651 1.01% 2072 1.53%   
Total 71077 100.00% 64486 100.00% 135563 100.00%   
Caste or Tribe             1200*** 
Other Caste 46821 65.87% 37362 57.94% 84183 62.10%   
Scheduled Caste 11527 16.22% 14961 23.20% 26488 19.54%   
Scheduled Tribe 12729 17.91% 12163 18.86% 24892 18.36%   
Total 71077 100.00% 64486 100.00% 135563 100.00%   
Education             5300*** 
No Formal Education 34889 49.09% 43231 67.04% 78120 57.63%   
Up to Primary 14848 20.89% 10867 16.85% 25715 18.97%   
Middle 9618 13.53% 5589 8.67% 15207 11.22%   
Class 10 or Class 12 7472 10.51% 3519 5.46% 10991 8.11%   
Higher Ed 4250 5.98% 1280 1.98% 5530 4.08%   
Total 71077 100.00% 64486 100.00% 135563 100.00%   
Age at Reported Birth             561.1897*** 
15-19 4451 6.26% 4477 6.94% 8928 6.59%   
20-24 31638 44.51% 26026 40.36% 57664 42.54%   
25-29 22341 31.43% 19908 30.87% 42249 31.17%   
30-34 8615 12.12% 8700 13.49% 17315 12.77%   
35-39 2693 3.79% 3534 5.48% 2693 3.79%   
40-44 912 1.28% 1280 1.98% 2192 1.62%   
45-49 427 0.60% 561 0.87% 988 0.73%   
Total 71077 100.00% 64486 100.00% 135563 100.00%   
Birth Order             1100*** 
First Order Birth 27939 39.31% 19790 30.69% 47729 35.21%   
Later Order Birth 43138 60.69% 44696 69.31% 87834 64.79%   
Total 71077 100.00% 64486 100.00% 135563 100.00%   
Residence             3100*** 
Rural 57409 80.77% 58935 91.39% 116344 85.82%   
Urban 13668 19.23% 5551 8.61% 19219 14.18%   
Total 71077 100.00% 64486 100.00% 135563 100.00%   
Overall Sex Ratio             230.8259*** 
High 58251 81.95% 50734 78.67% 108985 80.39%   
Low 12826 18.05% 13752 21.33% 26578 19.61%   
Total 71077 100.00% 64486 100.00% 135563 100.00%   
Pop Served Per Facility             2500*** 
3000-3499 10974 15.44% 11757 18.23% 22731 16.77%   
3500-3999 23253 32.72% 25190 39.06% 48443 35.73%   
4000-4499 15699 22.09% 11418 17.71% 27117 20.00%   
4500-4999 10314 14.51% 10979 17.03% 21293 15.71%   
5000+ 10837 15.25% 5142 7.97% 15979 11.79%   
Total 71077 100.00% 64486 100.00% 135563 100.00%   
Human Development Index             903.6488*** 
Low (0-0.549) 14681 20.66% 16086 24.94% 30767 22.70%   
Medium (0.55-0.699) 41037 57.74% 38235 59.29% 79272 58.48%   
High (0.7-0.799) 13433 18.90% 8949 13.88% 22382 16.51%   
Very High (0.8-1) 1926 2.71% 1216 1.89% 3142 2.32%   
Total 71077 100.00% 64486 100.00% 135563 100.00%   
Percent of Villages <200 Pop             542.1950*** 
<5% 28381 39.93% 29335 45.49% 57716 42.58%   
5-9.99% 28248 39.74% 24527 38.03% 52775 38.93%   
>=10% 14448 20.33% 10624 16.47% 25072 18.49%   
Total 71077 100.00% 64486 100.00% 135563 100.00%   




Table 9: Bivariate Analysis of Covariates and Skilled Delivery 
  Skilled Delivery Unskilled Delivery Total Chi Square 
  N % N % N %   
Disability             3.7828 
Yes 1467 1.24% 326 1.39% 1793 1.26%   
No 117007 98.76% 23065 98.61% 140072 98.74%   
Total 118474 100.00% 23391 100.00% 141865 100.00%   
Marital Status              12.6487*** 
Currently married 117590 99.25% 23164 99.03% 140754 99.22%   
Formerly Married 884 0.75% 227 0.97% 1111 0.78%   
Total 118474 100.00% 23391 100.00% 141865 100.00%   
Religion             75.8015*** 
Hindu 105635 89.16% 20998 89.77% 126633 89.26%   
Muslim 10928 9.22% 2192 9.37% 13120 9.25%   
Other 1911 1.61% 201 0.86% 2112 1.49%   
Total 118474 100.00% 23391 100.00% 141865 100.00%   
Caste or Tribe             791.5987*** 
Other Caste 74936 63.25% 12970 55.45% 87906 61.96%   
Scheduled Caste 21702 18.32% 6099 26.07% 27801 19.60%   
Scheduled Tribe 21836 18.43% 4322 18.48% 26158 18.44%   
Total 118474 100.00% 23391 100.00% 141865 100.00%   
Education             4500*** 
No Formal Education 64887 54.77% 18023 77.05% 82910 58.44%   
Up to Primary 23340 19.70% 3302 14.12% 26642 18.78%   
Middle 14278 12.05% 1279 5.47% 15557 10.97%   
Class 10 or Class 12 10550 8.90% 626 2.68% 11176 7.88%   
Higher Ed 5419 4.57% 161 0.69% 5580 3.93%   
Total 118474 100.00% 23391 100.00% 141865 100.00%   
Age at Reported Birth             751.9984*** 
15-19 7806 6.59% 1326 5.67% 9132 6.44%   
20-24 51329 43.33% 8527 36.45% 59856 42.19%   
25-29 36834 31.09% 7506 32.09% 44340 31.26%   
30-34 14741 12.44% 3686 15.76% 18427 12.99%   
35-39 5151 4.35% 1532 6.55% 6683 4.71%   
40-44 1799 1.52% 586 2.51% 2385 1.68%   
45-49 814 0.69% 228 0.97% 1042 0.73%   
Total 118474 100.00% 23391 100.00% 141865 100.00%   
Birth Order             2200**** 
First Order Birth 44359 37.44% 5031 21.51% 49390 34.81%   
Later Order Birth 74115 62.56% 18360 78.49% 92475 65.19%   
Total 118474 100.00% 23391 100.00% 141865 100.00%   
Residence             1700*** 
Rural 100112 84.50% 22149 94.69% 122261 86.18%   
Urban 18362 15.50% 1242 5.31% 19604 13.82%   
Total 118474 100.00% 23391 100.00% 141865 100.00%   
Overall Sex Ratio             148.0182*** 
High 94614 79.86% 19488 83.31% 114102 80.43%   
Low 23860 20.14% 3903 16.69% 27763 19.57%   
Total 118474 100.00% 23391 100.00% 141865 100.00%   
Pop Served Per Facility             2000*** 
3000-3499 18300 17.13% 6001 25.66% 24301 17.13%   
3500-3999 42041 35.49% 8891 38.01% 50932 35.90%   
4000-4499 24146 20.38% 3775 16.14% 27921 19.68%   
4500-4999 19299 16.29% 2995 12.80% 22294 15.71%   
5000+ 14688 12.40% 1729 7.39% 1647 11.57%   
Total 118474 100.00% 23391 100.00% 141865 100.00%   
Human Development Index             1000*** 
Low (0-0.549) 25719 21.71% 6498 27.78% 32217 22.71%   
Medium (0.55-0.699) 69226 58.43% 14084 60.21% 83310 58.72%   
High (0.7-0.799) 20521 17.32% 2604 11.13% 23125 16.30%   
Very High (0.8-1) 3008 2.54% 205 0.88% 3213 2.26%   
Total 118474 100.00% 23391 100.00% 141865 100.00%   
Percent of Villages <200 Pop             897.5765*** 
<5% 49301 41.61% 12123 51.83% 61424 43.30%   
5-9.99% 46403 39.17% 8029 34.33% 54432 38.37%   
>=10% 22770 19.22% 3239 13.85% 26009 18.33%   
Total 118474 100.00% 23391 100.00% 141865 100.00%   




Table 10: Bivariate Analysis of Covariates and Postnatal Care Within 48 Hours 
  PNC within 48 hrs No PNC within 48 hrs Total Chi Square 
  N % N % N %   
Disability             6.9333** 
Yes 1306 1.22% 474 1.40% 1780 1.26%   
No 105894 98.78% 33344 98.60% 139238 98.74%   
Total 107200 100.00% 33818 100.00% 141018 100.00%   
Marital Status              1.7101 
Currently married 106386 99.24% 33537 99.17% 139923 99.22%   
Formerly Married 814 0.76% 281 0.83% 1095 0.78%   
Total 107200 100.00% 33818 100.00% 141018 100.00%   
Religion             75.5652*** 
Hindu 95522 89.11% 30339 89.71% 125861 89.25%   
Muslim 9904 9.24% 3142 9.29% 13046 9.25%   
Other 1774 1.65% 337 1.00% 2111 1.50%   
Total 107200 100.00% 33818 100.00% 141018 100.00%   
Caste or Tribe             433.1863*** 
Other Caste 67869 63.31% 19542 57.79% 87411 61.99%   
Scheduled Caste 19751 18.42% 7843 23.19% 27594 19.57%   
Scheduled Tribe 19580 18.26% 6433 19.02% 26013 18.45%   
Total 107200 100.00% 33818 100.00% 141018 100.00%   
Education             4400*** 
No Formal Education 57804 53.92% 24553 72.60% 82357 58.40%   
Up to Primary 21154 19.73% 5352 15.83% 26506 18.80%   
Middle 13181 12.30% 2297 6.79% 15478 10.98%   
Class 10 or Class 12 9886 9.22% 1233 3.65% 11119 7.88%   
Higher Ed 5175 4.83% 383 1.13% 5558 3.94%   
Total 107200 100.00% 33818 100.00% 141018 100.00%   
Age at Reported Birth             611.3347*** 
15-19 7063 6.59% 2021 5.98% 9084 6.44%   
20-24 46768 43.63% 12833 37.95% 59601 42.26%   
25-29 33230 31.00% 10832 32.03% 44062 31.25%   
30-34 13241 12.35% 5065 14.98% 18306 12.98%   
35-39 4582 4.27% 2037 6.02% 6619 4.69%   
40-44 1605 1.50% 739 2.19% 2344 1.66%   
45-49 711 0.66% 291 0.86% 1002 0.71%   
Total 107200 100.00% 33818 100.00% 141018 100.00%   
Birth Order             2200*** 
First Order Birth 40857 38.11% 8225 24.32% 49082 34.81%   
Later Order Birth 66343 61.68% 25593 75.68% 91936 65.19%   
Total 107200 100.00% 33818 100.00% 141018 100.00%   
Residence             1500*** 
Rural 90215 84.16% 31257 92.43% 121472 86.14%   
Urban 16985 15.84% 2561 7.57% 19546 13.86%   
Total 107200 100.00% 33818 100.00% 141018 100.00%   
Overall Sex Ratio             57.8617*** 
High 85794 80.03% 27701 81.91% 113495 80.48%   
Low 21406 19.97% 6117 18.09% 27523 19.52%   
Total 107200 100.00% 33818 100.00% 141018 100.00%   
Pop Served Per Facility             1900*** 
3000-3499 16032 14.96% 8129 24.04% 24161 17.13%   
3500-3999 38219 35.65% 12430 36.76% 50649 35.92%   
4000-4499 22448 20.94% 5317 15.72% 27765 19.69%   
4500-4999 17170 16.02% 4855 14.36% 22025 15.62%   
5000+ 13331 12.44% 3087 9.13% 16418 11.64%   
Total 107200 100.00% 33818 100.00% 141018 100.00%   
Human Development Index             673.1437*** 
Low (0-0.549) 23257 21.69% 8691 25.70% 31948 22.66%   
Medium (0.55-0.699) 62392 58.20% 20312 60.06% 82704 58.65%   
High (0.7-0.799) 18876 17.61% 4265 12.61% 23141 16.41%   
Very High (0.8-1) 2675 2.50% 550 1.63% 3225 2.29%   
Total 107200 100.00% 33818 100.00% 141018 100.00%   
Percent of Villages <200 Pop             1000*** 
<5% 43942 40.99% 17239 50.98% 61181 43.39%   
5-9.99% 42810 39.93% 11262 33.30% 54072 38.34%   
>=10% 20448 19.07% 5317 15.72% 25765 18.27%   
Total 107200 100.00% 33818 100.00% 141018 100.00%   
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